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Original plan for 2,500-pound 
plant partially modified in ex- 
ecution — Confidence in natural 
circulation boiler confirmed — 
Motor-driven boiler feed pumps 
and high pressure heaters — 
Resuperheat for low - pressure 
unit 


Twin Branch Extends 


High Pressure Economies 


PHILIP SPORN, Vice-President and Chief Engineer, American Gas & Electric Service Corporation 





AIM OF THE Twin Branch 2,500-lb.- 
pressure project from the very begin- 
ning was to make a definite and 
forward step in the economics of gen- 
eration of central-station power. It 
was believed that the time had arrived 
when the technological limitations to 
higher pressure and high-temperature 
steam-electric generation could be ad- 
vanced and thus contribute both to 
the capital cost and thermal econo- 
mies of steam-generated power. This 
idea was reinforced through extensive 
discussions and negotiations with the 
group of forward-looking manufac- 
turers of the principal items of equip- 
ment without whose proffered help 
and cooperation the project could not 
have been undertaken. 


Load Characteristics 


But even more it was undertaken 
because of a strong conviction in the 
minds of those responsible for the 
technical-economic welfare of the 
American Gas & Electric Company 
systems that no electric utility sys- 
tem can afford to rest long on its tech- 
nical-economic oars; that to be in a 
position to sell electric service eco- 
nomically it was necessary for a util- 
ity to be in the forefront of advanced 
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sound economic practice and, finally, 
that in the American Gas & Electric 
Company systems the cycle of eco- 
nomic steam power generation that 
started with their first all-turbine 
(two 500-kw. vertical units) plant in 
Marion, Ind., in 1905 and which, 
after a series of then outstanding tur- 
bine plants built in 1909-1912, con- 
tinued with the mine-mouth Windsor 
plant (1917), Philo (1924), Twin 
Branch (1925), Deepwater (1930), 
Logan (1937), Windsor topping 
(1939), had not come to an end. On 
the contrary these jobs, which pre- 
ceded the Twin Branch 2,500-lb. proj- 
ect, served as the ideal and necessary 
background of experience for the new 
effort. 

Twin Branch, located near South 
Bend, Ind., is the main generating 
station of Indiana & Michigan Elec- 
tric Company, which is part of the 
Central System of American Gas & 
Electric Company. The whole Central 
System serves a combined industrial 
and residential load, with the indus- 
trial load predominating. Supply of 
power for Indiana & Michigan Elec- 
tric Company’s load is closely co- 
ordinated with that of the Central 
System, but requiring a_ certain 
amount of generation locally. 
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Twin Branch, being the most 
expensive fuel point on the Central 
System, is the logical place for the 
thermally most efficient units on the 
system. Not only have fuel costs risen 
since the project was undertaken but 
the local load, initially estimated to 
reach a demand of some 165,000 kw. 
by the time the 2,500-psi. unit went 
on the line, has actually reached a 
value of some 225,000 kw. thus far in 
1941, with a now expected peak in 
1944 of some 290,000 kw. Thus, the 
developments in the intervening four 
years have not only justified the bases 
behind the original aims but have ma- 
terially strengthened them. 


Original Plan 


Technically, the project which was 
rated initially at 67,500 kw., was out- 
standing for the decision to resort to 
a single natural circulation boiler, a 
cross-compound generating unit, of 
which the high-pressure end would be 
rated at 22,500 kw. at 3,600 r.p.m. 
and with a hydrogen-cooled genera- 
tor, and the low-pressure, a 40,000- 
kw. unit, at 1,800 r.p.m. with an 
air-cooled generator, solid switching 
of high- and low-pressure turbines as 
a unit stepping up through a single 
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transformer bank,  turbine-driven 
high-pressure boiler-feed pumps, and 
low-shell-pressure heaters throughout. 
The reasons for the above ideas have 
already been discussed.* 


Modifications of Original Plan 


Final development of a _ project 
having so little precedent resulted in 
modifications of some of the origi- 
nally proposed ideas. But it is quite 
astounding how few these were—par- 
ticularly of a fundamental nature. 

First among such changes was the 
increase of the unit size from 67,500 
kw. to 76,500 kw. As the heat cycle 
was developed, it was found that not 
only could greater capacity be devel- 
oped from the low-pressure machine 
than originally contemplated, but 
that the additional steam flow to the 
high-pressure turbine made possible 
better economies. The only obstacle 
to this was heating limitation on the 
originally contemplated air-cooler 
alternator for the low-pressure ma- 
chine. Redesigning this for hydrogen 
cooling gave a larger machine, a bet- 
ter-balanced unit and an improvement 
in the economics of the project. An- 
other significant change was from 
turbine to motor drive for the boiler- 
feed pumps. Here a thorough analysis 
indicated that, on account of lower 
first cost and improved cycle effi- 
ciency, motor drive was more logical. 

A third change was the use of high- 
pressure heaters for the 14th stage 
high-pressure and the cross-over ex- 
traction points made necessary by the 
changed position of the high-pressure 
boiler-feed pump. The determining 
factors here were the fear of diffi- 
culties with 490 deg. F. water in the 
pump and the additional pumping 
load this would have involved. 

For the rest, the original projected 
ideas were adhered to. The boiler was 
not only built as a natural circulation 
boiler, but it was done with mounting 
confidence in the soundness of the 
design from a circulation viewpoint. 
The design of the whole plant was 
kept on the simplest lines. This held 
true throughout the job. Above every- 
thing, there was indulged in no striv- 
ing for thermal records, per se, nor 
was the job “babied,” so to speak. 
In short, it was handled like any 
other commercial job in power plant 
design, with the necessary emphasis 


* See ‘'2,400 Pounds—A New Power Milestone," 
“Electrical World,’ October 9, 1937. 
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on economy and on the economic 
features. 

In the carrying out of the detail 
design and in the construction of the 
project the criterion of simplicity, 
compactness and commercial efhi- 
ciency previously referred to was 
rigidly adhered to. No better illustra- 
tion of that can be given than the 
transverse cross-section of the plant. 
Not only was the boiler plant itself 
built on the compact lines that 2,500- 
lb. pressure makes possible, but the 
same ideas were followed in the lay- 
out and arrangement of heaters, 
pumps and related equipment and in 
the arrangement of turbine and con- 
denser. The new section of the plant 
is a simplified masonry block. Note 
the relationship between that mass 
and the rest of the plant and compare 
that with the fact that the rest of the 
plant has a rating of 80,000 kw., as 
against 76,500 kw. for the new plant. 
This explains in part at least why the 
design ended up with a cubage per 
kw. of capacity of less than 25 cu.ft. 


Foundations Favorable 


Foundation conditions were good 
sand and gravel, existing to a depth 
of approximately 30 ft. below the 
bottom of the deepest footings. A 
stratum of hard blue and yellow clay 
about 15 ft. thick underlies the top 
sand and gravel, and below the clay, 
sand and fine gravel were found to a 
depth of 100 ft., the bottom of the 
borings. 

In order to line up the turbine- 
room operating floor of the new exten- 
sion with that of the existing plant, 
the bottom of the condenser-pit foun- 
dation slab had to be placed approxi- 
mately 7 ft. below the ground water 
level. In the construction of the ori- 
ginal plant steel-sheet piling was 
driven around the entire turbine 
room area to a depth such that the 
bottom was embedded several feet in 
the hard clay layer. This apparently 
was done in the belief of the original 
erectors that the existence of artesian 
water pressure found in the lower soil 
strata would make it difficult to han- 
dle the ground water. This piling 
had been allowed to remain in place 
and connections were provided to 
continue this construction for the 
building of foundations of future ex- 
tensions. 

A study of borings made, however, 
prior to the construction of the new 
extension led to the conclusion that 
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it would be unnecessary to build the 
work within an inclosure of steel-sheet 
piling and the new foundations were, 
therefore, constructed within an open 
pit, the ground water elevation being 
lowered by a system of well-points 
and pumps. Constructing founda- 
tions in this manner not only resulted 
in some dollar saving but in an appre- 
ciable reduction in the time required 
to construct the foundations of the 
turbine room extension. 


Evolutionary Development 


The new plant was thus a radical 
departure from older practice in 
many of its aspects, but the departure 
was at no point either revolutionary 
or of such a nature that it was not 
possible to harmonize the physical, 
thermodynamic and electrical features 
of the plant with what had previously 
been erected at Twin Branch. That it 
was possible to do so and that it was 
possible to bring the plant to a suc- 
cessful operating point with as re- 
markably little difficulty as has been 
experienced is due in a measure not 
only to the earnest and conscientious 
efforts of all engineers and manufac- 
turers who have participated in the 
project, but particularly to the fact 
that the development is definitely an 
outgrowth of and has incorporated 
within it all the experience gained in 
the building and in the operation of 
such plants as Windsor, Philo, Stan- 
ton, Deepwater, Logan and Windsor 
topping. 

No summary of this project would 
be complete without grateful acknowl- 
edgment of the help and cooperation 
received from those far-sighted man- 
ufacturers who participated in the 
project, of the work done by the oper- 
ating staff at Twin Branch and of the 
arduous and skillful work done in 
working out the many problems in an 
unprecedented undertaking by all 
members of the design staff (of which 
only a small portion are represented 
by authorship of the following ar- 
ticles). 

Finally, it is necessary to pay 
tribute to George N. Tidd, under 
whom and with whose help the de- 
velopment was carried through. His 
inspiring leadership and his youthful 
enthusiasm for every sound and pro- 
gressive idea leading to the advance- 
ment of the art of power generation, 
transmission and distribution was an 
indispensable element in the carry- 
ing through of a difficult project. 
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Open-Pass, 2,500-Pound 
Natural Circulation Boiler 


THOMAS B. ALLARDICE, American Gas & Electric Service Corporation 





THE Twin Branch 2,500-psi. boiler 
presented for solution a combination 
of problems, heretofore solved sepa- 
rately, but in this case called for in a 
single unit. It has an operating pres- 
sure of 2,400 psi. at superheater out- 
let and a final steam temperature of 
940 deg. F. at a flow of 550,000 
lb./hour when reheating steam from 
an entering temperature of 545 deg. F. 
at a flow of 440,000 lb./hour to a 
final temperature of 900 deg. F. 

Design and operation were to be 
based on the use of Indiana coal, 
high in moisture and the ash having 
a fluid temperature ranging from 
1,900 to 2,500 deg. F. This coal 
normally average 15 percent ash, sul- 
phur 3 percent. It was specified, how- 
ever, that certain coals might con- 
tain moisture up to 18 percent and 
sulphur to 5 percent. 

Little was known about the insu- 
lating effect of slag from this ash. It 
was agreed that before a design would 
be decided upon further data would 
be developed. 


Pass Details 


Accordingly coal-burning tests were 
conducted on a furnace having the 
arrangement tentatively contemplated 
and determinations of the effects of 
slag insulation on heat-absorbing sur- 
faces were made. From these data a 
decision was reached resulting in the 
final design. 

The boiler unit consists of a pri- 
mary furnace, first open pass, second 
ee a 
FIG. 1—Single-unit assembly of Twin 
Branch boiler for steam generation at 


2,500 psi., 940 deg. F. with between-unit 
reheat to 900 deg. F. 
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Twin Branch steam generator presents novel dispo- 
sition of superheat and resuperheat surfaces along 


with unique provision for the expansion of parts 
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FIG. 2—Pitot tubes used in exploration of flow in 
steam and water circuits of the boiler 


open pass, main and by-pass convec- 
tion section, economizer and air 
heater. A section of the boiler is 
shown in Fig. 1. 

It differs from the conventional 
open-pass design in that the side walls 
of the first pass and second pass 
are covered with reheat surface; in 
the second pass, spaced 3 ft. apart, 
are platens of second stage (radiant- 
convection ) superheater elements. 
The division wall between first and 
second pass is made up of steam gen- 
eration surface, while the division 
wall between the second and last pass 
(convection section) and continuing 
to form the hopper at the bottom of 
second pass is reheat surface. 

The last pass of the boiler con- 
tains initial superheater, reheat and 
economizer surfaces, the reheater sec- 
tion being placed apart from the 
superheater and arranged for reheat 
control by means of baffles and by- 
pass damper. 

For superheat control there is lo- 
cated in the piping between the con- 
vection and radiant superheater stages 
an attemperator ( five-spray desuper- 
heater) having a capacity capable of 
reducing the temperature of the initial 
superheat approximately 100.deg. The 
nozzles are designed for flexibility of 
operation. Temperature control is 
either by hand or automatic. 
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As the entire steam generating unit 
is suspended, all expansion is down- 
ward. The drum, 54 in. I.D. and 8.25 
in. thick, is suspended by U-bolts. 
Downcomers, 28 in. I.D., fixed to the 
ends of the drum and formed into the 
lower drum, also 28 in. I.D., comprise 
the main supply circuit. Feedwater 
enters the economizer inlet header 
and flows downward through one sec- 
tion and upward through the second 
section to the boiler drum. The water 
supply to the evaporating sections of 
the unit is through the downcomers 
to the lower drum, the lowermost part 
of the unit. The floor and front walls 
of the primary furnace as well as the 
division walls, forming the first pass, 
connect directly the lower and upper 
drum. Side walls are formed of tubes 
connected to inlet and outlet headers 


served by circulators and risers con- 


nected to upper and lower drums. All 
risers discharging into upper drum 
are connected to a collecting cham- 
ber, where separation of steam and 
water is accomplished by cyclone 
separators. 

Saturated steam from the drum en- 
iers the first stage or convection sec- 
tion of the primary superheater at 
the top and flows downward, leaving 
at the bottom; from there, through 
the attemperator, entering the sec- 
ond stage header (located at top 
above second pass) ; steam then flows 
downward through the platens and 
out at the bottom. Due to the expan- 
sion of superheater elements being 
downward, and that all expansion 
from the high-pressure turbine steam 
header is taken care of at the boiler. 
the several superheater platens are 
connected by means of intermediate 
headers and expansion tubes to main 
steam outlet header. 


Reheat 


Reheat steam enters the reheater 
through the inlet header located at 
the top of the reheat convection sec- 
tion, flowing downward through this 
section, then flowing upward in two 
parallel paths through the elements 
located in side walls in the first and 
second pass, entering the last reheat 
stage at the header located at the top 
of the boiler, flowing across the sec- 
tion forming the roof of the first and 
second pass, flowing downward 
through the division wall, the screen 
across the convection section, the hop- 
per floor tubes, and leaving through 
the header located at the bottom. 


ELECTRICAL 


Eight burners of the vertical inter- 
tube type are used for vertical firing. 
Oil burners arranged for burning No. 
3 fuel oil, having a capacity of gen- 
erating 50,000 lb. of steam per hour, 
are used for coal ignition. Lighting 
of oil burners is by hand oil torch. 


Coal Pulverization 


Four totally inclosed dust-tight coal 
scales of the batch automatic dump 
type are provided to weigh coal to 
each mill. Coal feeder piping between 
scales and feeders is equépped with 
sight glasses as well as “no flow” coal 
alarms. 

Coal is pulverized by four type E 
size 53 mills, each driven by one 100- 
hp., 600-r.p.m. constant-speed, high- 
torque motor. The capacity specifi- 
cations require that when one mill is 
out of service the remaining mills 
shall have a capacity of 80 percent 
of total boiler output, with no reduc- 
tion in coal fineness. Coal feeders, 
one per mill, are of the table type 
and are driven by one 2/1-hp., 1,800- 
900-r.p.m. multi-speed motor. The 
rate of feed is controlled by the 
automatic coal level control, which 
maintains approximate constant coal 
level in the grinding zones; it is actu- 
ated by the differential pressure across 
the grinding elements. 


Combustion Air 


Primary air to the four mills is 
supplied by one primary air fan hav- 
ing a capacity of 38,600 c.f.m. at 
25-in. static pressure, discharging 
into a divided section of the air pre- 
heater designed for preheating the 
primary air from 125 deg. to 390 deg. 
F. when operating at capacity. The 
use of one fan for primary air sup- 
ply is not usual; however, space limi- 
tations and an arrangement of air 
heater permitting flexibility of tem- 
perature control made this arrange- 
ment desirable. Temperature control 
of this section of the air heater is by 
means of dampers controlled from 
boiler panel. 

Secondary air is provided by one 
forced-draft fan having a capacity of 
153,000 c.f.m. at 11.6-in. static pres- 
sure driven by one 400-hp., 1,100- 
r.p.m constant-speed motor. This fan 
is equipped with inlet vane control; 
secondary air temperature at dis 
charge of the air preheater ranges be- 
tween 520 deg. and 570 deg. F. 

Induced draft is provided by two 
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fans, each having a capacity of 170,- 
000 c.f.m. at 365 deg. F., 17.8-in. 
static pressure at 870 r.p.m., requiring 
750-hp. constant-speed motors. Vanes 
are installed in the inlets of the fans 
for volume control. A special arrange- 
ment of inlet boxes and vanes pro- 
vides for dust elimination. 

A horizontal tubular air preheater 
is located immediately above the 
economizer. A total of 133,500 sq.ft. 
of surface has been provided, made 
up of 13 O.D. 14-gauge tubes 20 ft. 
long, arranged in two sections, one 
primary (for mill air supply) and 
one main section. Air flow is through 
the tubes, two-pass, counter-flow to 
the gas, which flows vertically. 

As the boiler is designed for con- 
tinuous ash removal from the primary 
furnace, molten slag flows into a pri- 
mary ash storage pit, continuously 
agitated by water jets, so that large 
formations of slag are not encount- 
ered. The secondary ash pit located 
at the bottom of the second pass is 
designed for either wet or dry ash 
storage. Water is used as a seal in 
the expansion joint between the boiler 
and ash pits. 

Final ash disposal is accomplished 
hydraulically to a receiving pit lo- 
cated outside of the building. Dust 
from collectors is handled in a like 
manner. 

Soot blowers of the conventional 
type are installed in the convection 
pass and also in the air heater. In 
ihe second pass telescopic units are 
now in trial use. 


Circulation 


There is little doubt that the ele- 
ment of the Twin Branch project that 
aroused the greatest comment and 
anticipatory interest was the decision 
to resort to a natural circulation 
boiler. As has already been pointed 
out, this decision was based on sound 
technical reason, and no difficulty due 
to circulation was looked for by the 
designers, nor by the project engi- 





Table of Total Flows, 


Boiler Areas 
(Pounds per Hour) 


Calculated Flow Measured Flow 
Steam Output Steam Output 


Circuit 550,000 Lb. 530,000 Lb. 
Downcomers 3,600,000 5,300,000 
Front wall se 960,000 1,240,000 
First division wall 1,020,000 1,610,000 
Second division 

eee sit 920,000 1,640,000 
Furnace sidewalls. 700,000 840,000 
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neers. Incidentally actual experience 
has borne this out. But, nevertheless, 
it was realized that the selection of 
an operating pressure of 2,500 lb. on 
the boiler unit with natural circula- 
tion required that all the circuits in 
the steam-generating areas of the 
boiler should be as direct as possible. 

The flow of circulating water from 
the system drum into the downcom- 
ers was studied carefully, both from 
the standpoint of determining safe 
minimum operating drum level and 
the elimination of steam entrainment 
in the water going to the downcom- 
ers, in order to avoid diminution of 
the available circulation head. Tests 
were conducted on a full-sized, half- 
length section of the steam drum, in- 
cluding a section of the downcomers. 
The effectiveness of the final design 
is evidenced by operating tests, which 
determine 96 percent solid water at 
capacity operation. 


Flow Studies 


All areas of the boiler circulation 
systems were calculated on the basis 
of heat-absorbing tests mentioned 
previously. Considering the various 
areas of the unit separately, the ac- 
companying table gives the calculated 
as well as the actual flow as deter- 
mined in operation in the separate 
sections. From this table it can be 
seen that actual flows are not only 
well in excess of that calculated but 
in excess undoubtedly of what is ob- 
tained in many natural circulation 
boilers operating at pressure ranges 
well below the operating pressure of 
this boiler. 

Measurements of flow were deter- 
mined by pitot tubes initially installed 
in all generating circuits of the boiler. 
A diagram illustrating the circuits in 
which the circulation measurements 
were made is shown in Fig. 2. 


Starting Up Procedure 


Experience on large boiler units 
elsewhere on the American Gas & 
Electric Company system has indi- 
cated that the use of Calgonite for the 
removal of foreign matter deposited 
in the unit during the course of erec- 
tion when used in the proper con- 
centration was highly effective. The 
proportion of chemicals used per 
thousand pounds of water was ap- 
proximately: Calgonite regular 6.7 lb. 
and caustic soda 1.3 lb. Because of 
the quantities involved the chemicals 
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FIG. 3—Experience in operation indicates some fuj 
changes in configuration of parts—(a) Screen tube} 
top of first pass to be rearranged. (b) Superhe) 
platens to be regrouped for less surface exposure | 








































greater accessibility. (c) New waterwall surface t 


applied in front of division wall and dry-ash —_ 


were introduced into the boiler in 
solution. 

Prior to boiling out, the boiler was 
completely filled to the top of the drum 
with water treated with sodium sul- 
phite and heated by means of the 
hydrokineter to approximately 200 
deg. F. Water level was then dropped 
and chemicals added. Over a period 
of eighteen hours and after pressure 
had reached 75 psi. the boiler was 
blown down intermittently, solids be- 
ing reduced from 10,000 to 5,000 
ppm. Over a period of 20 hours pres- 
sure was increased to 275 psi. and 
maintained for five hours; during this 
time steam was vented from the unit. 
During this period the blowdown was 
operated continuously, reducing the 
solids to 500 ppm. 


Blowing Superheater 


At a pressure of 275 lb. the super- 
heater and high-pressure steam lines 
were blown to atmosphere. After 
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draining the boiler, an inspection re- 
vealed that all surfaces inside the 
unit visible for inspection were free 
of oil and other matter, requiring no 
further boiling out. The boiler was 
then closed for routine starting up. 

The starting up procedure is fairly 
simple. Limiting requirements are 
that temperature differences in the 
metal of the drum shall be controlled 
carefully to 50 deg. F. Thermocouples 
attached to top, bottom and sides of 
the drum and recorded on charts at 
the operator’s control panel serve as 
a guide on the rate of temperature 
change. 

The initial heating of water in the 
boiler to approximately 200 deg. F. 
is by steam from the old section of 
the plant, introduced by means of a 
hydrokineter located in the lower 
drum. During this period the steam 
drum is maintained full of water to 
heat all portions of the drum at the 
same rate. When the temperature 
reaches approximately 200 deg. F. 
the water is lowered in the drum to 
normal operating level. 

The oil burners then are placed in 
service; steam from the old section of 
the plant is circulated through the 
reheater sections to protect from over- 
heating these portions of the boiler 
while the pressure is gradually raised 
to approximately 400 lb. gauge. 


Raising the Pressure 


Between 400 and 600 lb. gauge 
flow to the turbines is established, oil 
firing only being used. The pressure 
is gradually raised until the turbine is 
on the line and in service, when mills 
are put in service and normal boiler 
operation is carried on. 

Removing the unit from service on 
a scheduled shut-down is accom- 
plished with little difficulty, after pres- 
sure has been reduced by continued 
turbine operation, with reduced fir- 
ing to a determined pressure between 
600 and 700 lb. per sq.in. and load 
on the boiler reduced to approxi- 
mately 100,000 lb. per hour. The tur- 
bine is taken off the line and all fir- 
ing in the boiler is shut off. Drum is 
filled with water to the top of the 
boiler and then allowed to cool down 
with the I.D. fan running intermit- 
tently. Temperature differences are 
controlled at the prescribed rate of 
50 deg. F. per hour. 

The necessary drain, vent and blow- 
dewn procedures common to all boil- 
ers are of course carried on. 
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Boiler water is sampled from the 
blowdown connection located on the 
lower drum. 

For the purpose of determining 
steam conductivity continuous steam 
samples are taken by means of ASME 
nozzles at the following points: 


1. Saturated steam from tubes be- 
tween the drum and superheater in- 
let header. 

2. At discharge of primary super- 
heater. 

3. At discharge of secondary super- 
heater. 

Feedwater is sampled continuously 
from economizer discharge. 


Sampling 


Conductiveness of samples are re- 
corded by an L. & N. strip chart re- 
corder, having individual 
temperature compensators. 

In order to determine hydrogen 
evolved in either the boiler, primary 
superheater or the combined primary 
and secondary superheaters, provi- 
sion has been made to deliver the sat- 
urated sample and any of the other 
three samples to a Cambridge hydro- 
gen recorder. 


manual 


Design Modifications 


The difficulties experienced during 
operation, related in more detail else- 
where, consisted of excessive slag 
accumulation in the first and second 
passes of the boilers as well as high 
superheat and reheat temperatures. 
A slight amount of carryover was also 
experienced. All of these difficulties 
are due primarily to an unbalance 
in the heat-absorbing areas of the 
unit. 

During the first two weeks of oper- 
ation tube temperatures, steam tem- 
peratures, heat inputs and other op- 
erating conditions were carefully 
checked; it was decided that a tem- 
porary remedy consisting of a thin 
coat of refractory applied to the re- 
heat side walls and on a portion of 
the reheat division wall would par- 
tially correct the condition of high re- 
heat, allowing for further checking 
at higher ratings. Resultant data in- 
dicated that an addition of water sur- 
face and a reduction of superheater 
and reheater surfaces were required 
to correct the difficulties of tempera- 
ture and slag. Steel plates were then 
applied to the bottom of the reheat 
hopper to protect them against dam- 
age due to falling of large slag ac- 
cumulations. This armor served two 
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purposes—the first being protection 
to the reheater elements and, second. 
the covering of additional reheat sur- 
face. A further attempt at reducing 
reheat temperature was the blocking 
off of a portion of the reheat convec- 
tion surface, which gave further re- 
lief, permitting higher outputs and 
continuous operation of the unit. 


Surface Rearrangement 


Rearrangement of surfaces has 
been agreed upon between the project 
engineers and designers and it is be- 
lieved this will enable the unit to 
operate as originally specified. The 
changes consist of: 

1. Rearrangement of screen tubes 
at the top of the first pass. This 
change, it is believed, will eliminate 
the fouling of these tubes at low rat- 
ings. 

2. The installation of additional 
water surface immediately in front 
of what is now the reheat division 
wall and hopper. This surface will 
completely cover this section of the 
reheater. It is formed of water tubes 
rising from a header located below 
the reheat outlet header and enter- 
ing the drum through the connections 
now utilized by the screen tubes that 
form a part of the division wall be- 
tween the primary furnace and the 
first pass. The surface of tubes form- 


‘ing the hopper will be covered by 


cast-iron blocks for protection in the 
event of slag fall. This change, it is 
believed, will reduce the reheat to the 
desired level. 

3. Superheater platens will be re- 
grouped so as to reduce the surface 
exposed to the hot gases and at the 
same time afford accessibility in this 
pass not now possible. 

4. It is planned also to install seven 
additional access doors on each side 
of the second pass for better inspec- 
tion and cleaning. 

There are no changes contemplated 
in the other areas or equipment now 
in service. It is confidently believed 
that with the corrections outlined 
superheat and reheat control will be 
had within the ranges specified and 
that the attemperator, by-pass damp- 
ers, etc., will give the flexibility of 
operation required up to full rating. 
It is worthy of note that while this is 
being prepared the boiler is supply- 
ing successfully and continuously a 
load of 60,000 kw., with peaks of 75.- 
000 kw. for periods of short dura- 
tion. 
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Standard Turbine Designs 


Easily Adapted to 2,300 Psi. 


Twin Branch pressure necessitates resuper- 


heating of steam to the low-pressure unit 


to promote cycle and turbine efficiencies 


G. B. WARREN* and THEODORE BAUMEISTERt 





OUTSTANDING FACTS about the 
Twin Branch turbines designed for 
2,300 lb. per square inch and 950 
deg. F. throttle conditions and 900 
deg. F. resuperheat temperature are 
(1) the relative ease with which 
standard types of design were adapt- 
ed to these severe operating condi- 
tions and (2) the relatively few diff- 
culties encountered in the manufac- 


* General Electric Company. 
t Consulting engineer, American Gas & Electric 
Service Corporation. 


ture and placement in service of these 
units at these conditions. 

A resuperheating cycle lends itself 
well to the design of a cross-com- 
pound turbine-generator set with the 
high-pressure unit at 3,600 r.p.m. and 
the low-pressure unit at 1,800 r.p.m., 
since inherently in resuperheating 
cycles of this type the high-pressure 
turbine has from one-quarter to one- 
third the capacity of the set. Build- 
ing the high-pressure unit for the 
higher speed permits smaller wheel 
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diameters and thus reduces rotation 
losses. It results in long radial di- 
mensions for nozzles and _ buckets 
relative to wheel diameter, which in 
turn is conducive to high efficiency. 
It permits packings of smaller 
diameters and consequent lower 
losses. It permits building the tur- 
bine shells to smaller dimensions, 
which greatly reduce the bolting 
problems and the problems associated 
with distortions from pressures and 
temperatures. 


2 
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FIG. 1—High-pressure, 3,600-r.p.m., double-shell unit of 76,500-kw. cross-compound turbine at Twin Branch. Eleventh stage extrac- 


tion taken between two parts of inner shell; 
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14th stage extraciion through holes into chamber between inner and outer shells 
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Lower speed for the low-pressure 
unit, on the other hand, does not un- 
duly handicap the earlier stages of 
this unit as far as bucket lengths, ro- 
tation losses and packing diameters 
are concerned because of the rela- 
tively low pressure (400 psi.) at 
which the steam enters. At the same 
time the larger diameters, permitted 
by the lower speeds, make possible a 
simple, single-flow, single-casing tur- 
bine with sufficient last-stage bucket 
area to keep the leaving loss low. 










High-Pressure Turbine 






The high-pressure unit is of the 
proved double- shell construction 
(Fig. 1), in which an inner shell with 
its own bolting flange surrounds the 
high-pressure section of the turbine 
rotor. This inner shell is supported 
so as to remain concentric with the 
main outer shell. 

Maximum conditions in the first- 
stage wheel casing of the inner shell 
are 1,900 psi. and 910 deg. F. in the 
space between the inner and outer 
shells at full load 955 psi. and 750 
to 840 deg. F. This condition, in 
conjunctior with the double shell 
construction, divides the bolting loads 
between two rows of alloy bolts. The 
outer casing is not subjected to pres- 
sures and temperatures beyond prior 
experience. Further, a simple internal 
piping system, with no valves or other 
controls, permits about 75 deg. F. 
steam cooling of the inner-shell bolts 
at high loads and steam heating of 
these bolts upon starting, thus reduc- 
ing creep at higher loads and over- 
stretching at starting. 
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Eighteen stages of comparatively 
small diameter have been used in 
order to make certain that the short- 
est buckets will be long enough to 
maintain good efficiency. The first 
stage buckets are 0.75 in. in length 
and steam is admitted at full load 
around 287 deg. of arc. The buckets 
in the second row are 1.06 in. in 
length and steam is admitted around 
the entire circumference at all loads. 
Steam chests for the controlling 
valves are placed one above and one 
below the center line of the turbine, 
there being six controlling valves, 
with three in each steam chest. Valve 
stems run through hardened steel 
bushings without soft packing. Two 
intermediate leak-offs are provided to 
handle small amounts of steam leak- 
ing along the valve stems. Each valve 
chest is fed by two 3,;%-in. inside 
diameter steam pipes, making four 
in all coming from the stop valve. 
The stop valve is anchored in front of 
the turbine. These four 3%-in. steam 
leads give sufficient structural flex- 
ibility to allow the stop valve to be 
anchored and yet avoid imposing any 
undue forces on the turbine proper. 
The turbine shells are anchored at 
the No. 2 bearing pedestal and are 
free to expand forward by virtue of 
being supported on a flexible steel 
“A” frame resting on the foundation 
which is back of the oil tank. 


Low-Pressure Turbine 
The low-pressure turbine is a modi- 


fication of typical 1,800-r.p.m. single- 
flow General Electric turbines. In 


fact. in 1937, when the Twin Branch 
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extension was planned and the tur- 
bine purchased, it was found that a 
large number of parts of such a tur- 
bine had been manufactured and were 
available from stock. By building a 
new alloy-steel high-pressure casing 
to accommodate the 900 deg. F. steam 
conditions and by making the dia- 
phragms and wheels of the higher 
pressure part of this machine of pro- 
per materials and proper proportions 
the stock parts could be adapted to 
the requirements of the low-pressure 
turbine of this set. 

Since the low-pressure element 
operates on resuperheated exhaust 
from the high-pressure unit, and since 
the pressure varies in proportion to 
the load on the total set, no control- 
ling valves, as such, were required. 
The low-pressure turbine accordingly 
operates with full peripheral admis- 
sion to the first stage at all times. 


High-Pressure Advantages 


Two factors are conducive to an 
advantageously small last stage of 
the low-pressure turbine. One is the 
extremely large heat drop (720 B.t.u. 
per pound) arising from the use of 
2,300 psi. and 900 deg. F. with re- 
superheating, and the other is the 
large (34 per cent) extraction for 
feed heating (compared with 20-25 
per cent for many lower pressure 
jobs). This increased extraction does 
not reach the condenser and an addi- 
tional gain is, therefore, in the smaller 
size of steam condenser. 

The efficiency of the low-pressure 
turbine is high because of utilizing 
resuperheated steam and maintaining 














FIG. 2—Low-pressure, 1,800-r.p.m., single-flow condensing unit of Twin Branch cross-compound turbo-generator. 
design was modified by provision of alloy-steel casing for the inlet end because of 900 deg: F., resuperheat temperature 
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Essentially stock 
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superheat conditions through the first 
two-thirds of the unit, thus holding 
the moisture content in the exhaust to 
a maximum of only 6.5 per cent. 


Control Equipment 


Normally the entire control of the 
cross-compound set is in the speed- 
sensitive governor on the high-pres- 
sure element, which controls the posi- 
tion of the high-pressure turbine inlet- 
valve in the usual manner and which 
is biased by the usual type of syn- 
chronizing motor. The high-pressure 
valves are arranged with a hand posi- 
tion load limit which can be used to 
run the complete unit on blocked gov- 
ernor and blocked valve setting, if 
desired, for starting. 

On resuperheated-steam turbines it 
is necessary to install an intercepting 
valve in the steam lead from the re- 
superheater to the low-pressure tur- 
bine to prevent the steam contained 
in the resuperheater and connected 
piping from overspeeding the low- 
pressure element on loss of load from 
the set. 

In the case of the Twin Branch ma- 
chine the intercepting valve serves a 
dual purpose, inasmuch as one of the 
specified requirements was that the 
low-pressure turbine should operate 
independently of the high-pressure 
unit on 600 psi., 750 deg. F. steam 
from spare boiler capacity available 
in the station. By adding a 600-psi. 
stop-valve ahead of the intercepting 
valve it is possible to change the set- 
ting of the governor, which is nor- 
mally used as a pre-emergency gov- 
ernor, and utilize this intercepting 
valve as a controlling valve for the 
low-pressure unit when independently 
operated. 


Drop in Load 


In view of the small storage capac- 
ity of the boiler the governing system 
is so arranged as to avoid an abnor- 
mal drop in the boiler drum pressure 
in the event of either a sudden de- 
mand for more load or of a reduction 
in the firing rate of the boiler. This 
was desired in order to limit the re- 
sultant stresses on the inner surface 
of the comparatively thick-walled 
boiler drum. Either condition re- 
quires some closing of the turbine 
valves in the event the initial pressure 
decreases, and at such a rate as to 
maintain the pressure within a pre- 
determined range, that is somewhat 
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FIG. 3—The 76,500-kw., 2,300-psi., 900-deg. F. cross-compound turbo-generator at Twin Branch 


under the normal operating range. 

The manufacturer undertook to 
build such an equipment, but found it 
first necessary to develop a steel bel- 
lows capable of withstanding the high 
pressures involved and possessing the 
requisite sensitivity and fatigue life 
for the deflections involved. A suit- 
able bellows has been developed and 
controlling mechanism designed and 
built and it will be installed on the 
turbine in the near future. 


Operation 


Anticipated difficulties had to do 
with the realization that in the event 
of loss of load the high-pressure rotor 
contracted axially much more rapidly 
than the shell. In previous turbines 
of this general type, but built for half 
the pressure, the rotors had been suf- 
ficiently larger and the shells sufh- 
ciently lighter, so that their rates of 
heating were more nearly comparable 
and hence did not seriously change 
the axial clearances in the machine. 
Although these wheel clearances are 
not particularly small, it was felt that 
an unreasonably rapid rate of reduc- 
tion in load might cause some rub- 
bing and unnecessary increase of 
clearances with a slight loss in effi- 
ciency. Accordingly an operating 
technique of closing the intercepting 
valve to the low-pressure turbine was 
adopted by which the cross-over pres- 
sure would be temporarily raised to 
prevent the rapid cooling off of the 
high-pressure rotor. This is being 
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taken care of with hand adjustments 
for the time being, and modifications 
are being made to the governing 


equipment whereby it will be done 


automatically in the future. 

There were the annoying difficul- 
ties generally encountered with blade 
deposits and feedwater treatment 
when a new station at higher pres- 
sures is passing through its early 
operating history. Only one addi- 
tional operating difficulty has been 
encountered which, it might be said, 
could be associated with the higher 
pressure. On account of the ex- 
tremely small size of the high-pres- 
sure turbine rotor, resulting from the 
low volume flow, its low weight, and 
the fact that the bearings had to be 
proportioned so that the shaft could 
carry the required torque, the load- 
ings on these bearings became very 
low, leading to the now well-recog- 
nized tendency toward unsteady run- 
ning of journals in such lightly loaded 
bearings, called “oil 
whip.” This was completely corrected 
by the installation of a stabilized type 
of bearing. 


sometimes 


Generator Cooling 


The generators of both the high- 
pressure and low-pressure turbines 
are hydrogen cooled. This tends to a 
very great extent to reduce the gen- 
erator losses. Both generator cooling 
systems are connected to a common 
treating equipment for extracting hy- 
drogen and air from the sealing oil. 
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Heater and Pump Problems 
No Obstacle to 2,500 Psi. 


Economic basis tor heat balance pattern — Design was influenced 


by existing 600-psi. plant — High-pressure heater design founded 


on metallurgical research — Condenser is the first of new type 


E. H. KRIEG, American Gas & Electric Service Corporation 


THERMAL ECONOMY was patiently 
sought in the Twin Branch design, but 
only within proper limits of over-all 
financial efficiency. These considera- 
tions are closely related to the devel- 
opment of the heat flow diagram and 
the heat balance. Considerations of 
financial efficiency explain the major 
differences between the actual flow 
diagram and that originally forecast 
in an ExectricaL Worzp § article, 
October 9, 1937, “2,400 Lb.—A New 
Power Milestone,” by Philip Sporn. 
Some eighty sets of calculations were 
made to evolve the final heat balance. 

After the condenser, the condensate 
normally is pumped through the gen- 
erator hydroger coolers. Generally, 
this would be open to question, but 
the reasons were: 


Unit No.3-HP 


1. When air or hydrogen coolers 
supplied only with condensate are in- 
stalled an auxiliary bank of service 
water air coolers requires an addi- 
tional cooler investment cost of about 
50 percent, but the coolers at Twin 
Branch use condensate for nine 
months of the year ant are then 
switched in July to service water for 
the three summer months. 

The average yearly river tempera- 
ture being 56 deg. F., a substantial 
heat saving is thus effected, the only 
investment cost being in valves and 
piping, with none for coolers. 

2. In system plants having service 
water coolers maintenance is necessi- 
tated for cleaning mud, leaves and 
trash and dezincification. This is 
largely avoided by using only con- 
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densate for nine months. No coolers 
could economically be installed to use 
condensate without supplementary 
cooling with service water. 

3. Because the lowest extraction 
belt that could be obtained on the 
turbine was 11 psi. abs., the heat 
gained from the hydrogen coolers is 
worth more than if a lower bleed 
pressure of, say, 6 psi. abs. could 
have been had. 

For much the same reasons con- 
densate only is used in the steam-jet 
air pump inter- and after-condensers, 
with not even a service water starting 
section. During starting condensate is 
recirculated and by-passed back to the 
condenser and cooled. 

The heat balance shows an obvi- 
ously large temperature increase in 
the 14th stage heater, but this was not 
from choice. The low-pressure tur- 
bine was an available machine al- 
ready cast with the bleed belts an in- 
tegral part of the shell, which pre- 
cluded extracting at a pressure of 
perhaps 6 psi. abs. rather than that 
given. 


Leak-off Cooler 


To obtain a maximum of 14th stage 
bleed, the installation of a gland steam 
leak-off condenser was easily justified. 
In many other respects, also, it is 
better to use a gland steam leak-off 
condenser rather than to return gland 
steam to the turbine or an extraction 
heater. For example, the gland steam 
is so hot that special construction (an 
inclosed desuperheat zone) is justi- 
fied to protect parts from excessive 
heat, particularly during starting. 
when there may be insufficient con- 
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densate flow to keep an ordinary low- 
pressure bleed-heater cool enough to 
prevent damage. 

The deaerator is in the usual posi- 
tion in the cycle; the steam pressure 
is above atmospheric down to mini- 
mum load on the turbine and yet not 
so high at maximum load as to cause 
unduly expensive construction. 

Placing the tank pump next in the 
cycle was a natural result from 
satisfactory operation at Logan and 
Windsor, where no trouble with flash- 
ing between the deaerator and tank 
pump occurred, chiefly because the 
deaerator was placed high above the 
pumps and the piping carefully de- 
signed to avoid horizontal runs and 
friction losses. 


Drain Coolers 


Choice of location for the eighth 
stage drain cooler, the eighth stage 
heater and the cross-over heater drain 
cooler involved several difficult eco- 
nomic factors. 


1. What temperature of water the 
boiler feed pump could handle with- 
out causing high maintenance or poor 
availability. 

2. Cost of heaters of various pres- 
sures. 

3. Cost of feed-pump and _tank- 
pump combinations with various 
pumping loads. 

4. Whether it would be practicable 
to have variable speed tank-pumps 
with heaters between the tank and 
feed pumps. 

5. Cost of power for pumping with 
various feedwater temperatures. 

The heat balance shows no evapo- 
rators in the cycle because these ex- 
isting evaporators have ample 
capacity so long as 600 psi. units 1 
and 2 are operated at sufficiently 
high load. 

Many studies in literature had used 
constant turbine efficiencies for vari- 
ous throttle steam temperatures with- 
out realizing that appreciable gains in 
turbine efficiency were possible in 
going to high temperatures of 900 
deg. F. with comparatively low-pres- 
sure turbines of less than 400 lb. pres- 
sure. 

The Twin Branch heat balance 
studies have been valuable in focus- 
sing attention on the advantage of 
high temperature in improving the 
efficiency of lower stages of condens- 
ing turbines. 

The three Ingersoll-Rand high- 


pressure boiler feed pumps are 5-in., 
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GONE, 


BOILER auxiliaries and interconnecting piping occupy open galleries between 


turbine hall and the 2,500-psi. boiler 


eight-stage, direct connected to 2,500- 
hp., 3,600-r.p.m. motors. Normally 
one pump carries the full load of the 
high-pressure section of the plant. 
Each pump is rated at 550,000-lb. per 


hour, 1,230-g.p.m., 340-deg. F., 2,800- | 


psi. discharge pressure, 700-psi. suc- 
tion pressure. 

Forged-steel barrel-type casings 
were used and inner casing assembly 
It was 
hydrostatically tested in the manufac- 
turer's plant to check soundness of 
castings and gasketed joints before 
assembly in the outer barrel. 

To compensate for sudden tempera- 


can be removed as a unit. 
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ture changes a patented expansion 
joint was used between the inner and 
outer casing to seal this space from 
discharge pressure. 
Further, the differential 
across any gasketed joint in the inner 
case assembly is reduced to one-half 
the generated pressure by a passage 
leading from the fourth stage to the 
space between the inner and the outer 


casings. 


pressure 


To break down the high pressure 
ahead of the packing, a double- 
stepped type labyrinth is used, and 
the leakage from these labyrinths is 
returned through a common header 


(1247) 91 


YNDENSED STEAM and non-condensable gases ac- 
mulate in center space of inverted-U condenser. To 
luce the tendency toward saturating condensate by 
posing it to the air-steam mix‘ure in the core, the 
mting collecting plates feed the condensate into 
ughs from which downcomer pipes permit flow to the 
per collecting tray in the hotwell 


to the eighth stage heater at approxi- 
mately 150 psi. pressure. As a further 
aid to good operation, a patented 
deep water-cooled stuffing box is used, 
employing directed circulation to cool 
the stuffing box subjected to the hot 
leakage water from the labyrinth 
chamber. ' 

Pumps are hydraulically balanced 
and a Kingsbury thrust bearing 
steadies the rotor during sudden load 
changes. 


Couplings and Drives 


Couplings connecting the feed 
pumps to their driving motors are 
Waldron all-metal, continuously lu- 
bricated type of “spacer” design. 

Pumps are protected from exces- 
sive temperature rise at low flows by 
an automatic by-pass valve controlled 
from a flow meter in each pump suc- 
tion line and have forged-steel barrels 
or outer casings, discharge heads and 
nozzles. The high-pressure discharge 
piping is welded directly to the dis- 
charge nozzles of the pumps. 
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Pumps are mounted on baseplates 
with temperature-compensating sup- 
ports designed to take care of longi- 
tudinal and circumferential expan- 
sion and yet retain constant elevation 
of the pump shaft. 

Because more wear and mainte- 
nance were expected with the pumps 
than with the motors, only two motors 
were purchased. Complete arrange- 
ments were made to facilitate moving 
the motors where needed, such as 
overhead traveling hoists, sets of 
shims and oil piping. At the pump 
manufacturer’s shop each motor was 
fitted to each of the three pumps. An 
electrical throw-over switch was in- 
stalled at the motors so that only two 
sets of cable and motor controls were 
required. 


Tank Pumps 


Boiler-feed pumps are supplied with 
water by two 6-in., seven-stage, Inger- 
soll-Rand tank pumps driven by 800- 
hp., adjustable-speed, 1,800-r.p.m. 
motors. Each tank pump is designed 
for 600,000 lb. per hour, 1,275 g.p.m., 
262 deg. F., 700-lb. total head and 
50-ft. net positive suction head. Nor- 
mally one tank pump is in service 
with one feed pump. The variable 
speed of the tank pump is utilized to 
meet variations in station load, thus 
maintaining nearly constant differen- 
tial pressure of about 200 lb. across 
the feedwater regulating valve, as de- 
scribed in the article on controls and 
instrumentation. These tank pumps 
were specified to have a discharge 
pressure essentially the same as the 
older boiler-feed pumps serving the 
600-lb. section of the plant and are 
so connected that the spare capacity 
among them can be utilized for back- 
ing up the new tank pumps. This 
gives the benefit of a second spare 
pump without the expense. 

Besides the saving of power, made 
more valuable by the high fuel cost, 
the improvement in feedwater control 
alone provided ample justification for 
adoption of adjustable speed. 


Bleed Heaters 


The principal data on the bleed 
heaters at Twin Branch are given in 
the tabulation on page 94. 

All intermediate-pressure and low- 
pressure heaters were furnished by 
the Griscom-Russell Company and 
are of the straight-tube, floating-head, 
removable bundle type. The water- 
box closures of the intermediate-pres- 
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sure heaters are of the double-bolted 
type, in which one set of bolts sup- 
ports the hydraulic load while an- 
other set applies pressure to the gas- 
ket flange to maintain gasket tight- 
ness without carrying any hydraulic 


load. 


High-Pressure Heaters 


The high-pressure heaters (cross- 
over and high-pressure extraction) 
were manufactured by the Foster 
Wheeler Corporation and employ the 
Lockhead type of water-box closure. 
Both heaters are designed for a maxi- 
mum feedwater pressure of 3,200 psi. 
and a maximum feedwater tempera- 
ture to the boiler of 492 deg. F. 
Monel metal is used for the tubes 
(? in. O.D., No. 13, BWG) because it 
has the most suitable characteristics 
from the standpoint of corrosion-re- 
sistance and the necessary strength to 
secure a tube of moderate wall thick- 
ness, monel having the same allow- 
able stress as steel. It was found 
that the same surface in each heater 
would give about twice the terminal 
temperature difference on the cross- 
over heater as on the high-pressure 
extraction heater. 

The tube bundles of both these 
heaters are alike, except that the high- 
pressure extraction heater has a de- 
superheat zone and the cross-over 
heater none. The shell of the cross- 
over heater is designed for a maxi- 
mum pressure of 480 psi. and 600 
deg. F., of the high-pressure extrac- 
tion heater for a maximum pressure 
of 700 psi. and 650 deg. F. Although 
these heaters contain only 1,800 sq.ft. 
of surface, they are 35 ft. 6 in. over- 
all length; the high-pressure heater 
weighs approximately 25 tons empty 
and 30 tons flooded for test. 


Heater Leakage 


The stationary head has its own 
support, while three sets of trucks 
riding on rails support the shell of 
each heater. which is installed hori- 
zontally. It is a relatively easy mat- 
ter to roll the comparatively light 
shell off the heavy bundle and heads 
on the tracks. 

The 3,000-lb. feedwater piping is 
welded to the nozzles on the heads. 

A feature of these heaters is the 
method suggested by the project engi- 
neers to detect leakage across the gas- 
ket. A telltale was devised to indicate 
such leakage by drilling a small hole 
through the floating-tube sheet out- 
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side the tube bundle. This hole termi- 
nates in an annular space under the 
gasket flange of the sealing dia- 
phragm. If leakage through the float- 
ing-head-sealing gasket develops, the 
pressure in the annular space will rise 
above shell pressure due to the re- 
stricted passage through which -the 
leakage must flow to get into the shell 
proper. A small monel metal tube is 
run from the other end of this hole in 
the tube sheet the length of the bundle 
and out through the stationary head 
shell flange, where a pressure gauge 
and relief valve are installed. A pres- 
sure above shell pressure indicates 
leakage of the floating-head gasket. 


First Monel Tubes 


Because these heaters were among 
the first to use monel metal tubes, the 
research and development department 
of the International Nickel Company 
did much work in collaboration with 
Foster Wheeler Corporation to deter- 
mine the proper heat treatment and 
drawing technique. 

The monel metal tubes were an- 
nealed at 1,000 deg. F. after the final 
drawing operation, and each tube was 
hydrostatically tested to twice the de- 
sign pressure; .e., 6,400 psi. 

It was felt that the size and weight 
of the heads and tube sheets required 
unusual care in bringing these heat- 
ers up to operating temperature and 
that it was not desirable to subject 


EACH of three boiler feed pumps is driven 
by 2,500-hp. motor and can carry full duty 
for high-pressure section of plant. Rated 
2,800 psi. with 550,000 lb. per hour dis- 
charge 
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them to 3,200 psi. until they were as 
near as possible to operating tem- 
perature. They are warmed up with 
by-passed steam, under hand control, 
for a period of two or three hours 
before feedwater flow is established 
and the bleed steam pressure reached. 

No difficulty attributable to design 
or pressure has been experienced with 
these heaters. Hot drains are flashed 
in separate flash tanks or combined 
flash and drain tanks so that only 
flashed steam goes to the steam space 
of the heater, the drips going to its 
hotwell. 

This is done to: 


1. Save heater maintenance caused 
by erosive action of the flashing mix- 
ture on shells, tube sheets and tubes. 

2. Get better control of the drain- 
age system. 

3. Get proper level control to pre- 
clude passing steam directly to the 
next lower heater in case the valve 
sticks open or lags. It also prevents 
flooding the heater by passing too 
little water. The latter effect is dan- 


gerous from the standpoint of protec- 
tion of the turbine. 

4. To avoid flow disturbance in the 
heater shell. 


Protection of Heaters 


It was early realized that with high- 
pressure heaters the problem of tube 
leakage assumes serious proportions 
as the capacity of a drainage system, 
even though liberally designed, is 
quite limited in protecting the heater 
shell from excess pressure in the event 
of tube failure. The means available 
for safeguarding the heater and tur- 
bine are: 


1. Closing the bleed steam valve at 
the heater. 

2. Isolating the heater with auto- 
matically operated valves. 

3. A large emergency drain valve 
controlled by water level in the shell. 
1. Spring-loaded relief valves. 

To avoid an immediate shut-down 
and to safeguard equipment in gen- 
eral, automatic by-passing of the 
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HEATER High Cross- 
Pressure over 
MN okie has esc oate F. W. F. W. 
Steam supply stage......... 14th hp. | h.p.exb. 
Steam pressure, actual max., 

NE ahd ba diy nthe don koe Teed ole 654 452 
Shell pressure, design, abs. . . 715 495 
Steam, B.t.u./pound........ 1,309 1,273 
Steam, lb./bour, f.1.......... 28,000 71,000 
Water pressure, design. .... . 3,200 3,200 
Water temp. in. f.).......... 445 346 
Water temp. out. f1L........ 490 445 
Water lb./hour, f.l.......00. 575,000 | 575,000 
Water passes....... eke 2 2 
ES a ee en ge 1,800 1,800 
PUR ME Ts 6 dks o's oa he oe bor. hor. 
Desuperheat zone.......... yes no 
Drip discharge............. casc casc. 
Terminal difference......... 6 12 
MO iy ooo cab hae 3/4” 3/4” 

SE ford och cle wa otek Monel Monel 
CWE Mibcnd de nrarae 13 13 


Bleed-Heater Data 


Cross-over 8th 
Drain- 8th Drain- | G.S.L.O 14th 
Cooler Stage Cooler Stage 
G. R. G. R. G. R. G. R. G.R 
Drains | 8th L.p. Drains Glands | 14th L.p 
ka sete 96 a kine @ 17 10 
515 135 165 40 40 
457 F. 1,335 325 F. 1,374 1,162 
101,000 22,000 160 ,000 6,000 38,000 
900 900 900 200 200 
324 281 267 190 89 
3416 324 281 217 190 
610,000 | 610,000 | 610,000 | 432,000 | 383,000 
2 2 2 2 4 
945 2,200 1,090 1,210 1,800 
hor. hor. hor. hor. hor. 
Rares yes Ci iaaihe yes no 
ae eee Bixes uc casc. pump 
5 1 5 2 4 
5/8” 5/8” 5/8” 5/8” 3/4” 
Ars. Cu. | Ars. Cu. | Ars. Cu. | Ars. Cu. | Ars. Cu 
15 16 16 18 18 





heater was considered, but the addi- 
tional cost, complications and possi- 
bility of failure to operate were 
thought objectionable. In any event 
it was thought necessary to provide 
relief valves as a _ precautionary 
measure. 


Heater Can Be Isolated 


The loss of a number of heater 
tubes would undoubtedly necessitate 
a boiler shut-down if a heater could 
not be isolated promptly as a large 
amount of feed would then be di- 
verted from the main-circuit through 
relief valves or by recirculation 
through the drainage system. 

Two float switches actuated by 
high-water levels are provided for 
each heater. Their electrical circuits 
are in series, so that both high water 
and excessive shell pressure occur- 
ring simultaneously can force a feed 
pump outage. 

Flow meters for indicating drain- 
age flow from the eighth stage heater 
and the crossover heater will show at 
any time if flow is excessive (indi- 
cating tube leakage) , so that the oper- 
ator can correct the trouble without 
a shut-down by isolating the heaters. 

The Elliott deaerator follows the 
precedent set at Logan and Windsor 
by carrying an 0.005 cc. per liter 
guarantee and by being generous in 
storage capacity. 


Twin Branch Condenser No. 3 


The Foster Wheeler condenser is 
single-pass, having 32,500 sq.ft. of 
surface composed of tubes { in. 
diameter, 21 ft. effective length. The 





94 





(1250) 


tube bank arrangement is unique in 
its relatively shallow depth between 
the steam-entering and the air-offtake 
sides, the steam being on the outside 
of an inverted “U” shape and the air- 
offtake within the inverted “U.” It is 
the first of its kind so far as is known. 
With generous steam passages on the 
top and sides of the inverted “U,” the 
folded tube bank fits into the shell, 
which is somewhat narrower than 
usual, and thus conducive to simpli- 
fied design of the turbo-generator 
foundation. The steam passages on 
the sides open up to the hotwell to re- 
heat the condensate to saturation tem- 
perature by means of an arrangement 
of perforated trays and _ thin-sheet 


spillover practically the full length of 
the shell. 


Simple Steam Line 


Perhaps for the first time all valves 
were omitted from the main steam 
lead between the boiler and the tur- 
bine emergency stop valve. In order 
to eliminate the usual gate valve be- 
tween boiler and turbine it was neces- 
sary to convince ourselves that the 
turbine emergency stop valve would 
permit a satisfactory hydrostatic test 
on the boiler. 

Following the precedent established 
in the design of Windsor unit No. 7, 
in purchasing the boiler an anchored 
superheater outlet was _ specified. 
While the boiler was being designed 
to this end, the steam lead layout 
began to require many bends to keep 
end reactions and pipe stresses within 
proper limits. The thought then oc- 
curred that instead of having an an- 
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chored superheater outlet, why not 
permit it to move. The amount of 
movement that had to be taken by the 
superheater outlet, because of the an- 
chored turbine emergency stop valve, 
amounted to about 4.5 in. This move- 
ment could be absorbed through the 
superheater outlet pipes, required any- 
how, to connect the several super- 
heater stub headers. 


Stop Valve Anchored 


By anchoring the turbine emer- 
gency stop valve, and having a flex- 
ible superheater outlet to which to 
connect, an extremely simple steam 
lead was made possible. It is merely 
two straight tubes 72 in. I.D. and 11 
in. O.D., one piece being 15 ft. long 
and the other 34 ft. 3% in. long. One 
single tube 49 ft. 3 in. long could 
have been furnished, but two pieces 
were used in order to insert the steam 
flow nozzle at the proper location. It 
should be noted that a 72-in. I.D. 
steam line was sufficient to supply 
steam for producing 76,500 kw. Obvi- 
ously, the main steam piping of this 
installation represents the ultimate in 
simplification and minimum cost. 

If the low-pressure turbine had 
been a multi-valve or nozzle-govern- 
ing type instead of a single valve or 
throttle-governing type it would have 
been necessary to provide a separate 
pressure-reducing system as it is only 
a 400-psi. unit. In this case some ex- 
pense was avoided by merely making 
the single control valve good for 600 
lb. and using it to throttle the excess 
pressure. 


Check Valves in Series 


One feature of the boiler feed 
piping at Twin Branch (first used at 
Logan and then Windsor) is the use 
of two check valves in series at the 
boiler feed pump discharge. Since so 
much trouble had been experienced 
in low-pressure installations, double- 
checks seemed cheap insurance indeed 
in high-pressure plants, where . the 
pumping equipment is far more ex- 
pensive, clearances are closer, units 
are larger and outages far more im- 
portant, and where the loss of water 
from the boiler back through the 
pump suction lines could cause havoc. 

Double check valves are also in- 
stalled in the tank pump discharge 
lines where backflow of water, with 
consequent loss of suction to the feed 
pumps, would be equally serious. 
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High-Pressure Functioning 
Relies on Automatic Controls 


Comprehensive boiler, feedwater, turbine and con- 
densate controls centralized and coordinated — 


Auxiliaries interlocked 


SIGMUND N. FIALA, American Gas & Electric Service Corporation 





CONTROL for Twin Branch was 
adopted in the light of (1) the in- 
volved starting and operating cycle, 
(2) the controlled superheat and re- 
heat within the same boiler unit, (3) 
the necessarily narrower margin of 
operating tolerances, (4) the greater 
requirements for precision of meas- 
urement and (5) coordination of 
operating functions. 

Four control boards, namely, 
boiler, turbine, feed pump and con- 
densate, were established to centralize 
the controls and instruments, the 
three first being located on the main 
operating floor. Telephone communi- 
cation is supplemented by a public 
address system to make it possible 
for key operators at all vital points 
of the plant to hear instructions or 


discussions simultaneously. As a 
final line of defense and to facilitate 
testing and adjustment of apparatus, 
portable *phone sets can be plugged 
into the same circuit. Switches on 
both the boiler and turbine control 
boards provided that either unit or 
both may be shut down from each 
location. Should it become neces- 
sary to trip the turbine, the turbine 
operator may at the same time trip 
the boiler and thus greatly minimize 
the disturbance. 


Boiler Control 


With exception of the coal burner 
ignition torches (which must be at- 
tended to locally at the burner deck ) 
and superheater vent valves (which 


FIG. 1—Associated controls centralized. (a) Boiler control. (b) Turbine control. (c) Pump control. 
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FIG. 2—Assembly of controls for fuel, air, temperature, flow and pressure makes functioning of 2,500 psi. practicable. 
Not shown are coal feed and primary contsols located at pulverizers 


may later be motorized) a complete 
remote control system (Fig. 1) was 
provided to cover starting of all aux- 
iliary equipment and to cover every 
phase of boiler operation. Indicat- 
ing, recording and check instruments 
were selected to give the operator a 
complete running log of operating 
performance, as described later. Se- 
lection, application and _ installation 
of this control equipment were gov- 
erned by the fundamental require- 
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ment that no shutdowns be caused 
by failure of any part of such equip- 
ment. If one control fails to respond, 
another in sequence takes its place. 

To control the elements of com- 
bustion, a Bailey air-operated sys- 
tem of combustion control devices is 
applied to the vane controls of the 
draft fans and the primary air 
damper. Profiting by past experi- 
ence with sticking of fan vanes and 
dampers, the Bailey power pistons 
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have been equipped with electrical 
position indicators (first applied to 
the Logan installation), consisting 
of uniformly graduated resistances 
varied by the motion of the power 
piston. 


Damper Operation 


The inlet shut-off dampers on the 
two induced-draft fans, the primary 
air shut-off damper at each of the 
WORLD @ October 
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four pulverizers, and forced-draft fan 
discharge shut-off damper have been 
equipped with motorized actuators, 
with push-button stations and _posi- 
tion indicators at the control board 
(Fig. 1). In addition to providing 
a complete back-up for the air- 
operated controls, these actuators 
serve many useful purposes. The in- 
duced-draft fan damper actuators are 
interlocked with the motor-starting 
switches, so that when two fans are 
in operation and one fan should fail, 
its corresponding inlet — shut-off 
damper will close automatically, thus 
preventing short-circuiting of gases 
and eventual loss of load. In starting 
up the boiler the damper and inlet 
vanes are operated in series, thus giv- 
ing good control in this critical 
range. When the load reaches the 
point where the second fan is to be 
started, this is done with no disturb- 
ance. The second fan is started with 
the vanes and damper closed. Then 
the damper is opened very gradually, 
giving the operator ample oppor- 
tunity to equalize fan loads with 
ease. 

Since the output of all four pul- 
verizers is controlled from a single 
damper in the common primary air 
duct, the motorized dampers are 
used to cut pulverizers in and out 
of service and to vary fuel output 
division. This provision greatly fa- 
cilitates pulverizer operation and 
burner ignition, particularly in oper- 
ation of this boiler where sudden 
“bumps” are very undesirable. 

The forced-draft fan shut-off 
damper actuators serve as a back-up 
for vane control and to facilitate air 
volume control in starting up. 


Combustion Index 


A COs recorder, an oxygen re- 
corder, a recorded measurement of 
the division of flow of gases through 
the reheater convection pass and the 
superheater convection pass and the 
total air-flow-steam-flow boiler meter. 
plus numerous draft and temperature 
indications and_ recordings. have 
been provided. All of these are 
needed for precise operation, but 
even then do not always give a full 
story. During the first month of op- 
eration a bad condition of coal dis- 
tribution from the pulverizers existed 
without being detected until found by 
the exacting tests of the boiler manu- 
facturer’s “hi-velocity gang.” The 
oxygen recorder is now being 
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adapted to operate on a cycle of a 
number of sampling points chosen by 
stratification tests. 

Furnace draft is indicated on two 
draft gages, each going to a separate 
connection in the furnace, one of 
them being parallel with the control 
draft. The associated high draft 
alarm is set to ring at minus one 
inch and low draft at zero. 

All auxiliaries are interlocked for 
sequence operation. A furnace pres- 
sure contactor is utilized in conjunc- 
tion with a time-delay relay to trip 
the boiler in the event the furnace 
draft goes to a value of plus one- 
half inch for a period of fifteen 


seconds. 
Feedwater Control 


For automatic control of drum 
level, the three-element type of regu- 
lator was selected with the usual 
feature of either remote hand or au- 
tomatic selection. The control valve 
has an 8-in. carbon-molybdenum 
body of bonnetless type design. The 
inner valve parts are accessible from 
the bottom of the valve body through 
a breech-block-type cover-plate de- 
veloped for this job. This valve pos- 
sesses an exceptionally good charac- 
teristic curve, the design being based 
on its passing a flow of 550,000 lb., 
hour with a pressure drop of 75 psi. 
when wide open. 

Shut-off gate valves have been pro- 
vided on each side of the regulating 
valve, one of them being motorized. 
Thus. in the event of trouble, the reg- 
ulator can be completely shut off 
from the control board and then, to 
take its place, there is provided a 
motor-operated by-pass globe valve 
with its push-button station and po- 
sition indicator adjoining the other 
controls. Designed to give the same 
flow characteristics as the control 
valve, this valve thus gives the opera- 
tor secondary means to hand control 
remotely the water flow at any value 
from zero to maximum flow. To pre- 
vent undue wear and to cover the 
critical range of operation while 
bringing the boiler up to line pres- 
sure, when as much as 2,200 psi. has 
to be throttled, a 2-in. hand-operated 
plug type valve has been bridged 
across the above valves. This valve 
is hand-operated by instructions over 
the portable telephone communicat- 
ing system. 

Bi-color water level gages have 
heen arranged so that the operator 





18, 1941 





may observe them while operating 
the controls at the board. Each glass 
gives a 12-in. vision. 

There are two drum level record- 
ers, each serving a specific purpose 
in addition to giving dual indication 
and alarm protection, one on the 
main control board and the second 
on a nearby auxiliary panel. To ob- 
tain good readability and close con- 
trol for normal operation, the main 
recorder was designed for a fairly 
narrow range of operation. A pres- 
sure compensator was developed by 
the manufacturer indicate cor- 
rectly the level under drum pressure, 
over the range of 1,000 to 2,800 psi. 
pressure. Without it there would be 
about a 6-in. error if drum pressure 
dropped from operation level to 2,000 
psi. 

The auxiliary recorder, a new de- 
sign of bellows type, covers the en- 
tire range of the drum. It is used 
during starting up when the drum 
is filled to the very top in order to 
equalize the rate of heating. 


to 


Temperature Control 


One of the first problems was how 
to measure the temperature in main 
headers. It appeared desirable to 
eliminate thermocouple wells by sub- 
stituting peened-in thermocouples 
for pipe surface temperature meas- 
urement. As little was known as to 
accuracy and time lag of such a 
method, a series of tests (Fig. 3) 
were conducted in one of the com- 
pany’s 1,250-psi., 925-deg. plants. 
Although these readings and subse- 
quent check tests indicated more than 
adequate accuracy for commercial 
operation, there was sufficient doubt 
raised regarding the mechanics of 
installation and life of thermocouples 
to warrant further research. After 
careful consideration, it was decided 
to use the wells for several of the im- 
portant measurements and peened-in 
couples for check points. The wells, 
manufactured in the company’s ma- 
chine shop, are of Columbian stabil- 
ized stainless construction. 

Final primary steam temperature 
and the reheated steam temperature 
are recorded on double-range poten- 
tiometers in order to give good read- 
ability during normal operation and 
at the same time to cover adequately 
the starting-up period. Starting-up 


range, indicated by a green signal 
light, is from 0 to 800 deg. and the 
operating range, indicated by a red 





(1253) 97 


TTITITT TG 
ma ___ ____ {95 
———— 1:00 
——— 12:55 

—— 12:50 


—___—— 12:40 
——— (2:35 
es 12:30 


12:20 

——— 42:15 
——— e710 
——___— {2°05 


natn HES 
ane nea 11:40 
————— 11:35 
erate 
errant Cam 
re ean 

1 —__ —4=—__—- 1:15 A.M. 


12:55 
12:50 

12:45 

—_—— 12:40 
F123 
— (2:30 


——-— 12:20 
12:15 

7 12:10 
oo — — 12:05 


Test Period ~~ 
CHART “B” 


Well Type Thermocouple 


900 


FIG. 3—Tests made to fix choice between alternative methods for measuring temperature 


of 2,500 psi. steam. 


light, is from 700 to 1,100 deg. Con- 
trol features have been incorporated 
in these instruments to adapt them 
for temperature regulation systems, 
described later. 

Extending the practice that was 
established at Logan and Windsor 
high-pressure installations, an 80- 
point Leeds & Northrup potentiom- 
eter has been incorporated on the 
control board. For quick identifica- 
tion, colored handles are used for 
grouping closely related temperatures. 
Safe operation of the boiler without 
this instrument would not have been 
possible. To provide still greater 
safety of operation during the initial 
period and to obtain research data, 
a very extensive temporary installa- 
tion of thermocouples was made by 
the boiler manufacturer. Some of 
these functions will be later perma- 
nently wired to the spare points on 
the indicator. 


Temperature Regulation 


To aid the control of rate of change 
of operating pressure during starting 
up or shutting down in accordance 
with steam-drum thermal stress re- 
quirements, and to give a graphic 
record of this procedure, a six-point 
temperature recorder has been pro- 
vided. Two of the points measure 
the temperature of water in the down- 
comers and the four others the ex- 
ternal surface of the steam drum. 

Final primary steam temperature 
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(A) Peened-in thermocouple. 


(B) Well-type thermocouple 


is regulated by means of an air-oper- 
ated three-element attemperator con- 
trol equipment (Fig. 4). Reduction 
in temperature is obtained by spray- 
ing high-pressure feedwater through 
five nozzles into a 15-in. O. D. sec- 
tion of the pipe connecting the first 
and second stages of the superheater. 

Design, arrangement and propor- 
tioning of the spray nozzles is the 
product of extensive research by the 
boiler manufacturer, confronted not 
only with proper atomization (to give 
wide range and smooth temperature 
regulation), but also with prevention 
of high stresses due to temperature 
shock. Adequate provisions have 
been made to take care of both of 
these conditions. 

A motor-operated regulating globe 
valve has been provided as a by-pass 
around the spray water control valve 
for emergency operation, and the 
rest of the control system is arranged 
so that it may be hand-operated even 
under the extreme condition of a 
complete loss of control-air supply. 

The three-element control principle 
has been applied to the attemperator 
temperature-regulating system. Water 
flow to the attemperator nozzles ,is 
proportional to the boiler output and 
the result is corrected by the value 
of the final steam temperature. Some 
anticipatory action is thus provided 
when operating under varying load 
conditions. Minimum and maximum 
differential pressure across spray 
nozzles is used for automatically cut- 
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ting in or out the number of nozzies 
in accordance with the set sequence. 
All valves are of the no-bonnet type 
construction. 


Reheat Temperature 


Final steam temperature from the 
reheat section of the boiler is regu- 
lated automatically or manually by 
actuating the gas dampers above the 
reheater convection pass. The gas 
dampers above the superheater con- 
vection pass have been connected to 
a motorized actuator for remote 
hand positioning as required in or- 
der to keep the reheater damper in 
control range. Both dampers have 
been designed to give a predeter- 
mined flow characteristic necessary 
for good control. A spray type de- 
superheater was also provided in the 
reheater inlet piping in order to 
broaden the range of control. 

Better to define the routine start- 
ing-up rate-and-time cycle, flow me- 
ters are provided to indicate (1) 
flow of steam to hydrokineter, (2) 
the amount of cooling steam to re- 
heater and (3) quantity of oil to 
ignition burners. These burners are 
of sufficient capacity to bring the tur- 
bines on the line at design pressure. 

Ahead of the power-operated re- 
lief valve is a globe type shut-off 
valve. The globe type valve was se- 
lected in order to permit throttling 
of appreciable steam flow under the 
hot-turbine starting condition, thus 
enabling heavy enough firing to 
bring the primary steam temperature 
to the required value. 


Pump Control Station 


The pump control board centralizes 
the operation of the high-pressure 
portion of heat cycle from the de- 
aerator to the boiler feedwater con- 
trol valves. Here are located the con- 
trols for adjustable speed tank 
pumps and high-pressure boiler-feed 
pumps, heater drainage, cycle tem- 
peratures, flows and a complete sys- 
tem of alarms. 

Automatic pump control has been 
provided to maintain feedwater pres- 
sure within close limits to realize the 
benefits of adjustable-speed opera- 
tion for best economy. A special 
duplex suppressed-range _ pressure 
gage was developed to give con- 
veniently close indication of the dif- 
ferential pressures. An interlock for 
the protection of boiler feed pumps 
October 
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against loss of suction pressure has 
been provided in the form of pres- 
sure contactors which trip motor 
breakers when this pressure reaches 
a predetermined low point. 

As a further protection of high- 
pressure boiler feed pumps against 
overheating due to sudden reduction 
of load, an emergency leak-off con- 
trol equipment has been provided. 
Low flow contacts in the suction flow 
meters automatically open the leak- 
off control valves, thus establishing 
safe minimum flow. 

Arrangement for throttling of 
pressure from about 2,800 lb. to 
nearly atmospheric pressure pre- 
sented an interesting problem. In 
order to preserve tightness of the 
control valves for normal operation, 
stainless-steel nozzle assemblies were 
designed to take the brunt of punish- 
ment. Additional stainless-steel wear- 
fittings and anti-flashing nozzles com- 
plete this installation. This combi- 
nation has given a good account of 
itself. 


Turbine Control 


A complete system of supervisory 
control has been provided for the 
turbo-generator unit. The various 
devices are grouped on the control 
board around a mimic diagram of 





the turbines along with the indi- 
cating and recording instruments. 
With the exception of the stop 
valve drains, shell drains and several 
packing seal and leak-off valves, the 
operation of all functions is remote. 
including, for example, such opera- 
tions as stop valve test. The load on 
the units may be controlled by either 
the switchboard or the turbine oper- 
ator. 

Remote indicating and recording 
instruments and alarms provide for 
constant policing of the turbo-genera- 
tor unit. A total of about sixty an- 
nunciator alarms is employed for 
this purpose, covering such items as 
hydrogen cooling system, bearing oil 
temperatures, bearing vibration, 
shaft eccentricity, and many others. 

A differential expansion recorder 
was provided for the initial period 
of operation to give a graphic record 
of the behavior of the high-pressure 
turbine under the varying conditions 
of temperatures and load. From 
these records of expansions and con- 
tractions a well-defined program of 
starting procedure was established 
giving the operator an entirely safe 
zone of operating tolerances. 

The low-pressure portion of heat 
cycle—that is, that portion of it 
from the condenser to the deaerator 
—is centralized on the condensate 
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control board. Piping has been ar- 
ranged to make it possible to group 
hand-regulated valves around this 
control station. That, coupled with 
remote starting of pumps, alarms, in- 
dicating and recording instruments, 
gives the operator an almost visual 
coverage of this portion of the plant. 


No Short-Notice Shut-Downs 


Control boards are finished in sil- 
ver gray color, with locations of 
equipment dictated by sequence of 
operation rather than appearance or 
symmetry. 

Alloy-steel tubing, coupled with 
new type of flareless compression 
fittings, is utilized for all high-pres- 
sure instrument piping. After erec- 
tion all this tubing was subjected to 
a hydrostatic test of 5,000 lb., so that 
no leaks were experienced when the 
plant was placed in operation. 

Within the first 24 hours of the 
initiak starting period the operating 
pressure was brought to the highest 
popping valve pressure of 2,700 psi. 
at about one-half load output. The 
subsequent period of almost six 
months of commercial operation. 
during which no short-notice forced 
shut-downs were experienced, well il- 
lustrates the contribution of coordi- 
nated control of operation. 
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FIG. 4—Superheat temperatures controlled by means of regulator attemperator 
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Pipe Welds and Valves for 
Twin Branch 2,500 Psi. 


Three welds and no valves in boiler-to-turbine 


line — New check valve and bonnetless valve for 


boiler-feed service — Critical welding inspection 


G. E. SONDERMAN, American Gas & Electric Service Corporation 


BEVELED backing ring added to “Amgael” joint (developed for Windsor station) to 


conform to Boiler Code 


WHILE the requirements of 1,250-Ib.. 
925-deg. F. steam installations during 
the last few years led to the almost 
universal acceptance of carbon-molyb- 
denum steel for main steam piping, 
there was a serious question of the 
suitability for 2,500-lb., 940-deg. F. 
steam piping at Twin Branch. Final 
decision to continue the use of car- 
bon-molybdenum steel was based 
chiefly on the fact that the increased 
cost of higher strength alloys was not 
justified by the gain in creep strength 
obtainable. This was coupled with 
some uncertainties about the proper- 
ties of the higher strength alloys and 
lack of experience in bending and 
welding them, whereas the metallur- 


100 (1256) 


gical knowledge of carbon-molybde- 
num steel had been greatly augmented 
by experience gained in 1,250-lb., 
925-deg. F. installations. Based on this 
knowledge, a very rigid specification 
was written for the carbon-molybde- 
num steel embodying requirements to 
control grain size, grain structure and 
the elimination of undesirable metal- 
lurgical characteristics.* 

Design of main steam piping was 
then based on an allowable stress of 
8.400 psi. at 940 deg. F., using the 
modified Barlow formula as required 
by the Boiler Code. The resultant 


*See paper by E. H. Krieg and G. Sonder- 
man, "The Selection and Application of High 
Temperature Piping Material,’ November, 1939, 
issue of Welding Journal. 


tubing was 11 in. O.D. by 7% in. 1.D. 
and was made by turning and boring 
a solid forging. This process obvi- 
ated the need for the usual plus or 
minus 123 percent wall thickness 
tolerance required in making pierced 
and drawn tubing, which tolerance in 
this case would have resulted in nearly 
¢ in. thicker nominal size tubing. 
Furthermore, the tubing was pro- 
duced with a machined finish, thus re- 
moving all question of scale and sur- 
face defects. 


Moly Steel 


Carbon-molybdenum steel was also 
used for the reheat piping, operating 
with 400-psi., 900-deg.F. steam. 
Under these conditions the then cur- 
rent A.S.T.M. specification A206-39T 
was considered adequate and 12%-in. 
O.D. by 4-in. wall thickness tubing 
was used. 

While the maximum temperature of 
495 deg. F. indicated the use of car- 
bon steel for boiler feed line, the 
2,600-psi. pressure made necessary an 
especially heavy wall tube. However. 
pump shut-off pressure for the motor- 
driven feed-pumps becomes as high 
as 3,200 psi. Final selection was based 
on the maximum expected operating 
pressure of 3,000 psi., with thickness 
calculated by the Barlow formula. 
This resulted in specifying Grade B 
seamless steel tubing 9% in. O.D. by 
14 in. thick. 

For the small sizes of high-pressure 
piping, such as drain and instrument 
connections, the double extra-heavy 
standard was found adequate either 
in carbon-molybdenum steel for high 
steam temperatures or in Grade A car- 
bon steel for boiler feed service. 
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The balance of the piping installa- 
tion used principally seamless steel 


tubing to A.S.T.M. _ specification 
A106. One notable exception was the 
use of “Cor-Ten” steel for the 36-in. 
O.D. atmospheric relief stack. 

Smaller sizes of low-pressure, low- 
temperature piping (service water, 
vacuum, vent lines, etc.) up to and 
including 13-in. size were run in cop- 
per tubing. 


“Amgael” Joint 


In 1939 the Boiler Code made man- 
datory the use of backing rings for 
welded steam piping joints coming 
under its jurisdiction and conse- 
quently the “Amgael” joint developed 
for Windsor station was modified by 
inserting a small beveled backing ring 
between the abutting lips, but retain- 
ing the full thickness weld features. 

The modified “Amgael” joint was 
used for main steam, reheat steam 
and boiler feed piping and was en- 
tirely successful in field application. 

For the small sizes of high-pressure 
piping all joints were socket welded. 
Some unfortunate experiences had 
been encountered on the American 
Gas & Electric Company system with 
poor socket welding where the weld 
had inadequate throat thickness. In 
order to reduce this hazard it was de- 
cided, for the Twin Branch job, to 
counterbore the ends of socket weld- 
ing fittings and valves to a depth of 
t in., thus giving a greater throat 
dimension and length of fusion line 
between the fillet weld and the pipe. 

Welding inspection requirements 
were met with what is known as the 





“man-to-man” system. One inspector 
assigned to each welder constantly 
checks (by observation and recording 
voltmeter and ammeters) the quality 
of each weld deposit, the cleaning and 
removal of defects from each bead or 
layer and the maintenance of proper 
preheat. The inspectors are experi- 
enced welders trained to detect the 
deposition of unsound metal by ob- 
servation of the are and with the aid 
of supervisory instruments placed in 
the welding circuit. 

Gamma-ray inspection was applied 
to the three welded joints in the high- 
pressure system. Fortunately it was 
possible to introduce the radium cap- 
sule for the center joint through the 
end of the pipe. For the closing welds 
the capsule was inserted through the 
turbine stop-valve (by removing the 
cap) and through a safety-valve 
nozzle, and no extra holes were re- 
quired. No defects were disclosed. 
No other use was made of gamma- 
ray or X-ray 
welding. 


inspectien for pipe 


Valves 


Investigations of valve failures re- 
sulted in the development of the “Twin 
Branch” 2,500-psi. valve, which 
marks another interesting advance in 
high-pressure steel valve design. 
There are no main steam valves be- 
tween the single boiler and turbine 
except those supplied with the turbine. 
The chief valve problem came in the 
boiler feed system. Here both gate 
and globe valves were required to 
close against 3,200-psi. water pressure 
at 495 deg. F. The use of stellite sur- 
faced welded-in trim has had wide 





TILTING-DISK check valve used in tandem on feed-line for 2,500-psi. boiler at Twin Branch 
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BREECH-LOCK seal-welded bonnet joint for 
8-in., 2,500-psi. gate valve for boiler-feed 
line. * Bypass line has bonnetless valve 
typical of designs used on small valves 
elsewhere on 2,500-psi. system 


acceptance for severe service condi- 
tions and was quickly decided upon. 
The bonnet-joint problem was the 
most difficult. 

A thorough study of various types 
of joints led to the development of 
the “Twin Branch” breach-lock seal- 
welded bonnet joint for the large 
Lunkenheimer valves. 

Design of the Chapman check valve 
for high-pressure boiler feed service 
also produced innovations. The tilt- 
ing disk type of check valve at Logan 
and Windsor has proved advan- 
tageous due to its positive, quiet clos- 
ing action and low-pressure drop. By 
providing a stop holding the disk 
slightly below full open position, flut- 
ter of the disk and consequent wear at 
the trunnion are eliminated. 

In attempting to work out the con- 
ventional diagonal flange, which is 
customary in all tilting disk valves up 
to 1,500-lb. pressure standard, for the 
maximum pressure of 3,200 psi., dif_i- 
culties were encountered in the way of 
a tremendously heavy casting and 
lack of bolting space. It was then de- 
cided to redesign the valve arrange- 
ment completely, yet retaining the 
tilting disk principle. The new de- 
sign called for welding ends, all- 
welded stellited trim and ready dis- 
assembly for maintenance. 
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Two Alternator Units 
Treated Electrically as One 


No generator bus — Fully excited units synchronized 


as one — Auxiliaries fed from step-up transformers 


— Extensive 


F. A. LANE, American Gas & Electric Service Corporation 


BOTH of the new Twin Branch gen- 
erator units are tied directly to the 
132-kv. bus without the intervention 
of any low-voltage buses and the 
auxiliary power is supplied from a 
fourth winding in the outgoing trans- 
former (also feeding local 27.5-kv. 
system). 

The No. 3 high-pressure element is 
a 3;600-r.p.m. machine rated 22,500 
kw. at 0.8 power factor and the low- 
pressure section unit is an 1,800- 
r.p.m. machine rated 54,000 kw. at 
0.9 power factor. Each has direct-con- 
nected 250-volt exciters, rated 100 
kw. for the high-pressure and 175 kw. 
for the low-pressure machines. Each 
exciter is controlled, in turn, by a 
4-kw. direct-connected pilot exciter. 

Both generators are hydrogen- 
cooled at 4 lb. above atmospheric 
pressure. Previous installations have 
had separate vacuum-treating sys- 
tems, but at Twin Branch the in- 
stallation has a single vacuum treat- 


ment for both machines. All of the 
hydrogen-cooling auxiliaries have 
been combined in a single unit. This 
package assembly has greatly simpli- 
fied the installation of the equipment. 
Generator coolers have been so ar- 
ranged that they may be serviced 
from the ends of the machine without 
in any way interfering with other por- 
tions of the installation. 
Temperature recorders have been 
installed on the fields and on the 
stator temperature coils. A surge pro- 
tector unit, consisting of a capacitor 
and lightning arrester, has been in- 
stalled at the junction of leads from 
both generators to eliminate the pos- 
sibility of damage to the windings 
from impulses propagated through 
the 11-kv. winding of the transformer. 
The Westinghouse multi-winding 
transformers are of the conventional 
oil-insulated, self-cooled type, with 
auxiliary blowers for obtaining their 
full rating. The 11l-kv. winding is 


differential 


protection is provided 


connected in delta and has an air- 
blast capacity of 90,000 kva. The 
30,000-kva., 27.5-kv. winding is also 
connected in delta, as is the 16,000- 
kva., 2,300-volt winding. The 80,000- 
kva., 132-kv. winding, however, is 
connected in wye and _ solidly 
grounded. 

The 132-kv. winding is designed 
with 115-kv. insulation. Arresters for 
protecting the transformers are 
mounted directly on them for the 
27.5-kv. and the 2,300-volt windings. 
Those for the 132-kv. winding are 
mounted immediately adjacent to the 
transformers. There are no arresters 
directly on the 11-kv. winding. 


Main Switching 


Unit No. 3 has been set up to be 
electrically independent of the orig- 
inal generator installation. High and 
low-pressure generator units are tied 
together by means of disconnecting 
switches. Connection from this joint 
tie to the 90,000-kva., 11-kv. winding 
of the four-winding transformer bank 


‘OUR-WINDING, step-up transformer bank arranged so spare unit may be substituted without mov- 
ag. Simple fire walls consist of transite sheets on opposite sides of supporting columns between 
ransformers. rresters mounted directly on or immediately adjacent to transformers 


is through a 4,000-amp., 15-kv. oil 
circuit breaker. 

Prior to the installation of the No. 
3 unit there was no connection be- 
tween the 132-kv. and the 27.5-kv. 
systems at Twin Branch. Because of 
phasing requirements it was necessary 
that the 27.5-kv. winding in the No. 3 
step-up transformer be connected 
delta. This necessitated grounding 
the 27.5-kv. system by means of a 
2,000-kva. three-phase grounding 
transformer sufficient for relaying 
purposes. 

For the auxiliaries, the unit system 
has been adhered to. As noted previ- 
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ously, a question arose as to whether 
a separate auxiliary transformer 
should be provided, and as a result of 
studies the capacity was arranged for 
in a fourth winding of the main power 
transformer. The size of the main 
transformer, however, made it neces- 
sary to incorporate more capacity in 
this fourth winding than was required 
for auxiliary purposes. This set-up 
resulted in greater short-circuit duty 
than could economically be provided 
for in the auxiliary breakers them- 
selves and a current-limiting reactor, 
having a three-phase rating of 2} per- 
cent reactance on a 10,000-kva. basis, 
was placed in series with the 2.500- 
volt transformer winding. 

Emergency power for the No. 3 
unit auxiliaries was established by 
connecting the 2,300-volt auxiliary 
bus to the 2,300-volt side of the 
7,500-kva. step-up transformer in the 
27.5-kv. station by means of three 
three-conductor cables buried in the 
ground. The main function of this 
transformer is to handle the output of 
the Twin Branch hydro station with 
six generators having a total capacity 
of 8,075 kva. Thus. this emergency 
auxiliary tie is also connected directly 
to the hydro station bus. 

Each auxiliary bus is arranged so 
that cessation of its normal source of 
supply through transformer failure 
results in tripping of its normal sup- 
ply breaker followed by automatic 
closure of the emergency supply 
breaker. 

Motor drives and controls of all 
major auxiliaries were kept as simple 
as possible. Squirrel-cage induction 
motors were used except for two 800- 
hp. tank-pump drives which utilize 
wound-rotor induction motors. 


Excitation, Control, Protection 


In starting, the two generators are 
tied together electrically and excited 
with normal no-load full-field current 
before steam is fed to the turbines. 
Both machines are brought up to 
speed and synchronized as a unit to 
the transformer by means of the 
4,000-amp. breaker. A  250-kw. 
motor-generator exciter set with a 
5-kw. direct-connected sub-exciter is 
provided for starting unit No. 3 and 
can also serve as spare excitation. 

Each of the 132-kv. main buses is 
protected differentially, so that in 
case of trouble only half of the 132- 
kv. feeders and one 40,000-kw. gen- 
erator will be affected. Generators of 
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UNIT SYSTEM is basis of electrical set-up. 


elimination of unnecessary switching have 


No. 3 have direct differential 
relay protection. A differential relay 
system has also been installed to in- 
clude everything from the bus side of 
the No. 3 transformer 132-kv. oil cir- 
cuit breakers to the neutral connec- 
tions of the generators. The four- 
winding transformer bank has its own 
individual differential relay protec- 
tion. The 27.5-kv. bus sections are 
protected by differential relays so 
that, as in the case of the 132-kv. bus 


unit 
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Simplification of connections and 
been sought 


sections, service will be maintained on 
one bus, should an accident befall the 
other. The 7,500-kva. transformer 
bank, stepped up from the 2,300-volt 
hydro station bus to the 27,500-volt 
bus, had its own differential relay pro- 
tection, and this was extended to in- 
clude the emergency cable connection 
to the unit No. 3 auxiliaries. The 
set-up subjects the entire system to 
thorough coverage with differential 
relay protection. 
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“Technically Sound 
and Commercially Workable’ 


Twin Branch operating performance proves quality 


of the decision on 2,300 pounds for turbine and 


natural circulation for boiler at 2,500 pounds 


PHILIP SPORN, American Gas & Electric Service Corporation 


TWIN BRANCH STATION’S exten- 
sion at 2,500 psi. was first placed in 
service late in March of this year. 
Except for several simple though 
time-consuming corrective steps it has 
been in continuous commercial oper- 
ation at the design pressure. It is 
true, as will be described later, that 
the primary superheated-steam tem- 
perature is not quite up to designed 
performance. The deficiency of some 
80 deg. in steam temperature is being 
reflected in a temporary way in the 
thermal performance of the unit. 


Availability 


Combined availability of the unit 
for the entire first six-month period 
of operation was 72.5 percent. Of the 
total outage time 43 percent was due 
to the high-pressure turbine and 57 
percent due to the high-pressure 
boiler. The combined availability for 
the last three months is, however, up 
to 88 percent, with every indication 
that the unit will continue in service 
until such time as we are ready to 
make the previously mentioned modi- 
fications in the arrangement of boiler 
heating surfaces. Except for short 
periods of time when loads were 
limited by bearing vibration of the 
high-pressure unit, the plant has 
operated at an output ranging from 
50,000 to 75,000 kw., with the 
average for the entire period of 
operation being about 60,000 kw., or 
close to 80 percent of the design 
capacity of the unit. 

Within the first 48 hours of the 
initial period of operation this higher 
operating level of 2,300-lb. pressure 
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was viewed as commonplace an affair 
as 600-lb. operation. A prompt feel- 
ing of security about circulation was 
brought about by early evidence that 
the circulation ratio was definitely ex- 
ceeding the calculated values and that 
the real problem was to be tempera- 
ture control. 


Temperature Distribution 


Examination of the cross-section of 
the boiler unit gives an impressive 
picture of the difficult problem that 
confronted the designers. To incor- 
porate in this unit the necessary 
superheat and reheat surfaces giving 
a 940 deg. F. final steam temperature 
and 900 deg. F. reheat steam tem- 
perature required a unique and bold 
arrangement of surfaces. To attain 
these final steam temperatures under 
the estimated variations in heat trans- 
fer rates, that would be caused by 
slag formation, radiant surfaces were 
installed in the first and second open 
passes. 

Slag formation and distribution 
and, therefore, heat absorption and 
distribution between various surfaces, 
did not, however, follow the anti- 
cipated course and this brought about 
what proved to be the only serious 
difficulty with the boiler. This, how- 
ever, is definitely not a difficulty con- 
nected in any way with high-pressure 
boiler design and operation. Rather 
it is due to a lamentable lack of 
knowledge on the behavior of ash- 
bearing fuels. The recently organ- 
ized special research committee of 
A.S.M.E. is a long past due recogni- 
tion of this lack and, it is hoped, also 
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indicative of a determination to do 
something to remedy this deficiency. 


Slagging Trouble 


Trouble occurred first at a load of 
about 50,000 kw. At this point the 
reheat steam temperature reached 
900 deg. F. and the thermocouples on 
the carbon-steel reheater tubes of the 
first and second open passes indicated 
excessive temperatures. In addition, 
the total heat absorption of the re- 
heater was such that its correction 
was beyond the available control 
range. Expected accumulation of slag 
on these reheater walls did not take 
place. Furthermore, load could not 
be increased to speed up the slagging 
due to excessive tube temperatures. 
The unit was, therefore, shut down 
and the reheater walls were covered 
with a thin shell of refractory ma- 
terial by Guniting these surfaces with 
“baffle mix.” This was done to give 
the slag a better chance of adhesion 
and also to permit increased boiler 
output and thus to speed up the rate 
of slag accumulation on the reheater 
tubes forming the side walls of first 
and second open passes. 


Load Reduction Sheds Slag 


Upon returning the unit to service, 
it was found that although the slag 
accumulation was accelerated as ex- 
pected, a reduction of load on one 
occasion caused shedding of the slag 
and again hot tubes developed. 

In order to correct this condition 
the unit was shut down again and 
studs were welded on the reheater 
October 
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tubes to give a better adhesion for the 
“baffle mix.” It was recognized that 
the insulation of this reheater surface 
was a temporary expedient. Naturally 
this could not be carried out to the 
extent of giving correct reheat steam 
temperature at full output without a 
detrimental effect on other parts of 
the boiler. Thus, in addition to the 
further corrective steps described 
later, an indirect method of holding 
down the temperature of reheated 
steam had to be adopted. 


Holding Temperature 


This was accomplished by tem- 
porary sacrifice of about 60 to 80 deg. 
in temperature of high-pressure steam 
to the turbine. Even then, at loads 
of more than 70,000 kw., it was found 
necessary to have the gas by-pass 
damper over the reheater-convection- 
pass in an almost fully closed position 
to hold down the reheat temperature. 
Resultant exclusion of considerable 
economizer surface above _ this 
damper caused localized steaming in 
that portion of the economizer above 
the convection superheater. Drum 
level disturbances that followed this 
steaming caused sufficient carryover 
to produce a rise in the first stage 
pressure of the high-pressure turbine. 


Carryover 


About this time a non-uniform dis- 
tribution of coal to the burners was 
discovered and determinations by the 
manufacturer's “high-velocity”  test- 
group indicated that this unbalanced 
firing condition was also a contribut- 
ing factor to the excessive carryover. 
Fuel distribution was found excessive 
in the superheater lane and this, com- 
bined with the excessive bypassing of 
gases from the reheater lane, pro- 
duced an unbalance in drum level 
that submerged some of the cyclone 
separators. Spot tests of saturated 
steam indicated conductivity values 
as high as 70 micro-ohms during ex- 
treme cases of drum level fluctuations. 
This condition was remedied con- 
siderably by balancing the coal dis- 
tribution and by lowering the operat- 
ing point of the water level in the 
steam drum. 


Slagging—Remedial Step 


During the run abnormal accumu- 
lation of slag was experienced in the 
second open pass. Reheater tubes 
forming the hopper were damaged 
externally by large masses of slag 
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falling into the hopper. The unit was 
shut down for the third time for 
further corrective measures. Toward 


eliminating the steaming in the 
economizer, further insulation of re- 
heater tubes in the convection pass 
was resorted to in order to permit 
greater gas flow through the reheater 
pass and thus better apportion the 
flow of gas through the divided boiler 
paths. Steel armor plates were placed 
on the reheater hopper sections (1) 
as a protection against falling slag 
and (2) to reduce the heat input into 
this reheater surface. To provide a 
better means for the control of and 
to prevent slag accumulations, tele- 
scopic soot blowers and a slag drip 
were installed in the second open 
pass. These modifications permitted 
the unit to operate up to its full de- 
sign load. 


Baffle Burning 


However, full-load operation dis- 
closed new trouble that necessitated 
lowering the output to about 80 per- 
cent of rated load. At loads of more 
than 70,000 kw. small sections of 
chrome ore in the water-wall baffle 
between the first and second open 
pass burned through. A temporary 
patching repair was made, which has 
proved to be satisfactory under the 
limited-load operation. Short peaks 
of higher load are of course possible 
and are taken advantage of; however, 
it is not planned to operate the unit 
at such rates continuously until final 
corrective steps previously described 
are completed. 

Dropping of large pieces of exces- 
sive slag accumulations at the top of 
the second open pass to the hopper 
below is still giving some anxiety. 
But the situation is beng kept well in 
hand by control of combustion and 
by occasional load decreases at night. 


Control of Blade Deposit 


Control of boiler feedwater and 
steam purity, of carryover and tur- 
bine blade deposit are matters of ex- 
perimental study. Whether the origi- 
nal accumulations were caused en- 
tirely by boiler drum disturbances 
following steaming in the economizer 
or were caused in some part by carry- 
over attributable to actual steam solu- 
tion (as advanced by Spillner) , these 
were sufficient to increase the first 
stage turbine pressure approximately 
140 psi. above the normal value with 
clean blades. When the boiler unit 
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was shut down for modifications these 
deposits were washed out by filling 
the shell half full with cold conden- 
sate and rotating the turbine rotor 
with the turning gear. The increases 
in concentrations of the water during 
the first washing were as follows: 


Constituent Parts per Million 


OH 29 
PO, 9 
Ci | 
SO« 113 
siOo 106 
Dissolved solids 376 
Suspended solids 14 


Two subsequent washings showed 
the same constituents but successively 
lesser concentrations. From the meas- 
ured quantity of wash water it is es- 
timated that the quantity of solubles 
removed as deposit from the turbine 
buckets and nozzles amounted to 
about 4 lb. When the high-pressure 
turbine was returned to service the 
stage pressures were again normal, 
indicating that the deposits had been 
removed. The very gradual accumu- 
lation still taking place in the last 
few stages of the high-pressure tur- 
bine has proved amenable to washing. 


Bearing Instability 


Excessive bearing vibration caused 
by instability of the high-pressure tur- 
bine rotor in its bearings first took 
place within two days of the unit’s ini- 
tial operation and at approximately 
half load. This condition was cor- 
rected by altering the oil flow in the 
bearings and the trouble seemed to 
have been solved. However, after sev- 
eral weeks of continuous operation at 
loads above 70,000 kw., the bearing 
vibration recurred, taking place only 
at these high loads. This proved to be 
the phenomenon of “oil whip” en- 
countered on. lightly loaded high- 
speed bearings. Bearing alterations 
were also made to assure a more posi- 
tive oil pressure and the unit has 
since been operating satisfactorily 
under all loads. 

Both low- and high-pressure ma- 
chines have been in continuous oper- 
ation with hydrogen cooling of gen- 
erators. 

As described elsewhere, the low- 
pressure turbine was arranged to op- 
erate on the surplus 600-psi., 700-deg. 
F. steam available from the old plant. 
Early installation of this element per- 
mitted its operation on this surplus 
steam for about seven months prior 
to completion of the 2,500-psi. plant. 
Operation of this low-pressure tur- 
bine both over this period and the 
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operation with the high-pressure unit 
has been without mishap. 

Operating flexibility in bringing 
the high-pressure turbine on the line 
and in shutting down was the source 
of some early anxiety. Due to the 
lightness of the turbine rotor and close 
inner clearances, the allowable differ- 
ence in expansion between the rotor 
and the shell needed to be held within 
closer limits than first anticipated or 
desired. However, after careful 
studies of several subsequent starting 
and shutting down cycles a thoroughly 
well-defined procedure estab- 
lished. 

Starting from cold, the unit is 
brought up to a load of 60,000 kw. at 
2,300-psi. pressure in about eighteen 
hours with ease. This starting cycle 
has proven conservative and can prob- 
ably be shortened materially with full 
safety. 


was 


Pumps and Heaters 


A major concern in the design pe- 
riod over the auxiliary equipment cen- 
tered about the high-pressure boiler- 
feed pumps and the 3,200-psi. high- 
pressure heaters. The heaters have 
given no trouble and the carefully de- 
veloped procedure for placing them 
in and out of service, necessary to 
maintain tightness of tubes in the tube 
sheet, is proving entirely practicable. 
It is further being refined to simplify 
hot starting. 

Some minor trouble was experi- 
enced with the high-pressure boiler 
feed pumps, none, however, resulting 
in plant outages nor being attrib- 
utable to high-pressure design. In 


a 


Saturation Temperature Degrees 
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order to give a compact layout, the 
lubricating system was incorporated 
in the design of the base plate and 
the oil reservoir and channels for 
returning oil from bearirigs were 
welded integrally with the base plate. 
Welding scale and grit lodged on 
some inaccessible inner surfaces were 
responsible for several cases of scored 
bearings while testing pumps before 
boiler went into service. 


Thermal Performance 


Sufficient operating experience has 
not yet been obtained to permit a de- 
tailed discussion of thermal perform- 
ance of this unit. It is necessary to 
remember, also, that performance is 
being materially affected by the re- 
duced primary steam temperature. 
However, to give the drift of per- 
formance, the ensuing tabulation cov- 
ers two periods of operation as re- 
ported by the operating department. 
There is, further, every indication of 
substantial improvement: 


Accumulative Accumulative 
622.83 Hours 168 Hours 
May 12 June 24 
to June 6, to June 30, 
1941 1941 
Kw.-hr. generated 32,236,000 11,092,000 
Avg. kw. generated 
per hour 
Kw.-hr. auxiliary 
Output 
Coal used, Ib 
Oil used, gal 
Heat value of coal 
Lb. coal per kw.-hr. 
generated 927 876 
Lb. coal per kw.-hr. 
output -993 936 
B.t.u. per kw.-hr. out- 
put 10,282 
Thermal efficiency 33.18 


51,757 
2,143,000 
30,093,000 10,385,900 
29,885,000 9,722,000 
2,570 0 
10,354 10,886 


66,024 
706,100 


10,189 
33.49 


Although some work remains to be 
done on this project to reach the goal 


Sunday July 27-1941 


EIGHTEEN HOURS to get 76,500-kw., 2,300-lb. compound turbine up to rated load 
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set for it, it is gratifying to all con- 
cerned that after more than six 
months’ commercial operation the 
unit is giving a good account of itself. 
Considering the number of difficult 
problems that confronted the equip- 
ment and project designers and the 
uncharted area they had to traverse, 
one can perhaps without exaggeration 
call this a bold achievement. 

The high-pressure turbine bearing- 
vibration difficulty appears to be com- 
pletely corrected. The carryover prob- 
lem, while not entirely solved, is def- 
initely within practical and easy con- 
trol. Steam temperature or heating 
surface distribution and slag control 
are still awaiting complete solution, 
yet clearly appear to be on the road to 
such a state. With these exceptions, 
all other difficulties have been of such 
a minor nature as to be almost negli- 
gible. 

Circulation, piping, pumping, valv- 
ing and other difficulties failed to ma- 
terialize. Difficulties with regard to 
steam generation or high-pressure tur- 
bine plugging predicted by those who 
had carelessly taken large doses of 
steam-solution theory also failed to 
materialize or have been put under 
operating control. The designers of 
the project and of the equipment con- 
cerned have every reason to believe 
that with their completion of boiler 
modifications the availability and per- 
formance of the unit will surpass de- 
sign expectations. 

It has been definitely proved that 
2,500-psi. natural circulation boilers 
and 2,300-psi. steam turbines are 
technically sound and commercially 
workable. 
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Washington Comment 


By GEORGE E. DOYING, Jr., Washington Correspondent 





REA Presses for an “In” 


on Defense 


THE Rural Electrification Adminis- 
tration is growing out of short pants. 
It is looking beyond the simple 
realm of helping farmers group to- 
gether for stringing distribution lines 
into their homes to the broader role 
of cooperative economic develop- 
ment in rural areas built around 
electric power. 

The emergency may catapult this 
program into being in the South- 
west. At worst, as REA views the 
situation, the defense program can 
only delay this evolutionary develop- 
ment. 

REA has maneuvered into a potent 
bargaining position for the assign- 
ment of providing energy to the 
Defense Plant Corporation (RFC) - 
owned aluminum plant to be erected 
in Arkansas. Through one of its 
“holding - company” co-operatives, 
Western Oklahoma Power Co-opera- 
tive, REA has a three-month start 
on delivery of six 7,500-kw. steam 
generators which could supply con- 
siderably more than one-third of the 
power for capacity operation of the 
aluminum plant. These generators 
were quietly ordered last July; in- 
stallation could practically coincide 
with completion of the smelter. 


Prepared to Lose, But — 


These generators are the “lever- 
age” in REA’s determined cam- 
paign to get the job of providing 
power supply for the government 
plant. This six-unit central station 
offers the base energy for the plant’s 
operation, the rest to be supplied 
by a utility-public hydro-REA pool 
during periods of capacity aluminum 
production. 

But REA is prepared for the pos- 
sibility that it may not get this job, 
that it may not even be permitted to 
take delivery on the generators. 
Priority authority of OPM and of the 
Supply Priorities and Allocations 
Board is sufficient to direct that the 
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orders for the generators be trans- 
ferred to some one else. 

REA says it is ready and willing 
to surrender the generators if de- 
fense officials decide another course 
is a better one—but REA also takes 
the position, in effect, that “we found 
this idle manufacturing capacity and 
booked it; we ought to get some 
consideration for foresight.” 

Jesse Jones, in the last analysis, 
has the final say-so as to who is to 
provide the power for the aluminum 
plant. Mr. Jones says he has three 
alternatives: REA, private utilities 
or Aluminum Co. of America, which 
is to turn out the metal ingot. Mr. 
Jones says he will be guided to some 
extent by what OPM and the Army 
advise, in so far as any recommenda- 
tions give full consideration to the 
two questions of speed in getting 
generators installed and of reliability 
of the power source. Long ago OPM 
Power Coordinator J. A. Krug and 
the Federal Power Commission 
jointly proposed a temporary pool- 
ing of public and private power re- 
serves until a government-owned 
90,000-kw. gas-fired station plant 
could be built. 

If REA gets the nod, its Arkansas 
central station will become the big- 
gest corner in a hydro-steam power 
pool in the Southwest put together 
by rural cooperatives, for the eco- 
nomic development of the rural area 
and its people. Already REA co- 
operatives have arranged to take the 
energy output of the Possum King- 
dom and Grand River hydro projects. 
Other co-operatives formed by 
groups of co-operatives are building 
steam-generating stations at Minden, 
La., and in Upshur County, Texas, 
each with 10,000 kw. initial capacity. 


Readying the Foundation 


With the 45,000-kw. central sta- 
tion for aluminum, REA coopera- 
tives would have a self-generation 
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potential of upward of 75,000 kw. 


in an area comprising northern 
Louisiana, northeastern Texas and 
Arkansas. This is seen by these 


developers of the cooperative move- 
ment as a rock-firm base upon which 
to build a self-help economic “em- 
pire” to be operated for, by and of 
the rural folk in the area. 

If REA’s bid to be the aluminum 
power source doesn’t materialize the 
rest of its program is still intact. 
Development will, admittedly, come 
harder and slower for the duration 
of the war. The important thing, as 
REA sees it, is that the development 
will come. 

Already an REA cooperative is 
providing energy for a_cinnabar 
mining development in Arkansas 
and others serve numerous other 
small business and industrial enter- 
prises, building a power load beyond 
that of ordinary farm electricity. 

Except as this development can be 
keyed to defense, there can be none 
during the war. This is REA’s own 
idea of its situation. The whole of 
its energies are directed toward 
creating opportunities to grow with- 
in the defense program. There is no 
grass growing under the feet of its 
“promoter-salesmen” in seeking to 
take advantage of every opportunity. 


If, As and When 


Administrator Harry Slattery says 
that it has to be this way. In 
his recent editorial in the REA house 
organ, Rural Electrification News, 
he said that to the extent that copper 
and other materials are needed for 
defense, they will not be available 
for REA’s normal line building. 

When copper is available, he wrote 
in that editorial, REA will get it. 
He was talking about “civilian cop- 
per,” and REA realizes that it may 
be a long time before civilian copper 
for ordinary line building is going 
to be available again. REA says it 
has accepted the SPAB dictum that 
construction work which cannot be 
tied to defense or to the health and 
safety of civilians must be deferred. 

Which means that REA is continu- 
ing to do business only in the field 
of construction for which it can 


make out an acceptable case of de- 
fense tie-up. The only typical farm 
distribution lines which come within 
this category are those which will 
serve farmers producing dairy and 

[Continued on page 172] 
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Editorials 


S. B. WILLIAMS, Editor 


Priorities Ban on Construction 
Must Be Fair 


LONG OVERDUE was the order of SPAB banning new 
construction, public as well as private, which was not 
essential to national defense and to public health and 
safety. The order includes public works, flood control 
and power projects. However, if a project is under way 
and near completion efforts will be made to get the 
necessary materials to finish it. 

From the standpoint of private construction this 
order amounts to little more than giving official recogni- 
tion to a state of affairs already existing because of 
increasing difficulty in getting materials. What this con- 
struction veto really does is to give notice that it makes 
no difference whose money is involved. No government 
body, national or local, can have any critical materials 
unless it can prove need under national defense or public 
health and safety. 

The real. test of this order, however, will be its 
administration. A power project, for instance, may be 
suggested in the name of defense to serve a proposed 
aluminum plant. If power is available elsewhere, will 
the suggested project be allowed? A rural line may be 
proposed on the grounds that the farmers will then be 
able to use power in food production and processing. 
Will this be adjudged sufficient reason under the heading 
of defense for the project to go forward? Likewise, a 
transmission line to connect up several co-ops, now being 
served by private utilities, in order to take power from 
some government project? In the five-year power expan- 
sion program released this summer by FPC there were 
a great many federal hydro projects. Will these get a 
defense rating automatically? 

All that we ask SPAB to do is to have the courage to 
apply the same critical test to government projects as to 
those of private companies. The order is fair, and if 
the administration of it is equally fair it should go a 
long way to inspire public confidence in our defense 
management, 
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Deflated Rates in an 
Inflated Market 


EARLY IN September Secretary Morgenthau, speaking 
in Boston, said that we are now facing inflation, and to 
support his contention he drew a parallel between similar 
time intervals during the previous World War and this 
one. He showed how the purchasing power of the 
dollar between June, 1939, and June of this year had 
dropped 6 percent in living costs, with the dollar off 12 
percent for food, 3 percent for clothing, 1 percent for 
shelter and 4 percent for heat and light. 

Had the latter figure been broken down into its parts 
Mr. Morgenthau would have seen that inflation has not 
hit every element of living cost. Electricity, he would 
have discovered, cost less in June of this year than it did 
two years ago. Then it was approximately 4.07 cents 
per kilowatt-hour, this year but 3.79 cents. Thus, the 
June, 1941, electric light dollar instead of shrinking, like 
all other elements of living cost, was worth $1.074 in 
terms of the June, 1939, dollar. 

Of course, this trend of electricity price against the 
general price tendency cannot continue. In fact, it is 
already slowing up, for rate decreases have not been 
nearly as numerous this year as last. Likewise, the auto- 
matic decrease that accompanies greater usage will be 
less and less in evidence as new load-building devices 
become scarcer. Also, adjustment clauses for fuel and 
taxes may be more common. 

Neverthless, it might be good strategy to let the 
public know how non-inflationary the electricity dollar has 
remained and perhaps intimate that it cannot be expected 
to remain so forever, when everything else is shooting 
upward in price. 


An Un-American Agreement 
IN A RECENT AGREEMENT submitted by the Bonne- 


ville Administrator to a,neighboring utility there was 
an article requiring the company to agree to make no 
expenditures to oppose a public power agency or to 
influence voters in a municipal ownership election or to 
help others in such opposition or to permit its employees 
to do so during working hours. 

What has this country degenerated into when a 
government agency can obligate a company to give up 
its rights of self-protection? When Bonneville and other 
government projects were under construction they pur- 
chased power from utilities. What would have happened 
had these same utilities insisted on agreements whereby 
the project administrators were to refrain from competi- 
tion with the supply companies ?° 

Can you imagine a person, preliminary to the pur- 
chase of a piece of jewelry, signing an agreement not to 
molest or help to molest or to permit his servants to 
molest the jeweler if the jeweler should enter that person’s 
home and take what he wanted? What’s the difference? 

If this un-American practice is typical of the Bonne- 
ville contractual operations, then the people of the North- 
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west, whether they take Bonneville power or not, had 
better pause to consider what will happen to their political 
independence if the Authority gets any stronger. 


Bring Up the Evidence 
INEVITABLE SHORTAGES of many more materials is 


in prospect as the defense program is intensified. Priori- 
ties will work up to a certain point and then outright 
allocations may be the easy escape of the administrative 
bureaus. By that time it will be tougher yet to establish 
one’s claim to necessary materials and products. If utili- 
ties fail to get what they require imperatively it will be 
largely because they fail to make their case undeniably 
convincing. 

Making a ease convincing is largely a matter of per- 
suasive statistics, and in the electrical field these must be 
in simple terms, because all too few people in authority 
understand electricity at all and little about what it takes 
to deliver it. Power factor and voltage correction by 
capacitors will always be an enigma to many. So why 
does aluminum foil for capacitors rate a high priority? 
The answer is to explain it in terms of more aluminum 
for planes. Every pound of aluminum foil in a capacitor 
employed to raise circuit efficiency can avert the neces- 
sity for perhaps 80 pounds of copper in distribution trans- 
formers and circuit load carrying ability. That released 
poundage can provide a system capable of making several 
pounds of aluminum every day. 

Meters provide another example. Washington sug- 
gested that the problem of aluminum, copper and iron 
for watt-hour meters could be neatly solved in one fell 
swoop by going to flat charge forms of rate. The proposer 
was sounding what an occasional executive suggests as 
he looks at the “unproductive expense” of meter testing 
and reading. Both would admit that the meter is the cash 
register for the industry, but grope dimly for a less exact- 
ing alternative. Recent analyses by the meter committees 
give a convincing answer. They take public housing con- 
sumption experience as support for the statement that if 
the same wasteful use of energy: as exists under the flat 
rate were to have applied to the 2,000,000 services for 
which meters were required this year the distribution 
capacities would have had to be increased by 15,000 to 
30,000 tons of copper. Instead, meters were used taking 
but 1,000 tons of copper. 


No Signs of Approaching Senility 


SOMETIMES in the enthusiasm for the new we lose sight 
of the old, only to wake up to find that the old has been 
forging ahead steadily and statistically, at least showing 
no indication of being on the way out. Such is the case at 
the present time in the field of lighting. For more than 
three years fluorescent lighting has held the center of 
interest and percentage-wise its growth has been nothing 
short of phenomenal. Starting from scratch in the spring 
of 1938, a production of between twenty and thirty mil- 
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lion tubes this year is evidence of something more than 
just talk. 

In the meantime filament lighting, though short of 
its former glamor, has also been going steadily ahead. 
This year, according to the report of the I.E.S. lighting 
progress committee, the production of large lamps (in- 
cluding fluorescent) should reach 690 million—an in- 
crease of 95 million over 1940 and 156 million (30 
percent) over 1939. Thus, fluorescent sales not only 
represent but 4 percent of the total large iamp demand, 
but the increase in filament lighting is nearly four to one 
over that of its rival. 

In all likelihood filament lighting will give way 
eventually to fluorescent, but there are no signs of senil- 
ity yet. 


Familiarity Breeds Content 


THE IMPORTANCE of having operating employees thor- 
oughly familiar with their jobs and with the equipment 
and circuits they manipulate cannot be overestimated in 
these times. Reliability of facilities, of men and of service 
is paramount. Anything that can be done by instruction 
booklets, drawings, field.trips, training of operators dur- 
ing erection periods will not only give greater confidence 
to the key men in emergencies but give assurance to those 
who have to rely on their actions. 

In one recently built power plant practically the 
whole operating crew was assembled considerably before 
the plant was ready to operate. They saw the equipment 
assembled and installed, they saw the manufacturer’s 
working drawings and instruction, they saw their install- 
ers make the working adjustments—in fact, they saw 
many things later hidden from their ken and observation. 
They had informal get-togethers every day to exchange 
knowledge gleaned this way. 

With established plants and systems there is equal 
occasion to permit operators to learn first-hand about the 
equipment they administer by remote control at their 
boards. They and the company can profit by periodic 
opportunities to translate mere system diagrams into the 
physical realities of steel, wood, copper, aluminum, 
switches and banks, separations and clearances. They get 
to know the men for whom they place protective tags and 
pass switching orders. They sense their flesh-and-blood 
responsibilities in a humanized way. 

On certain systems, for example, operators are sys- 
tematically assigned to make these field journeys, and 
it does not have to be a big job to yield interest and 
profitable acquaintance with outside conditions. A change- 
over between lines serving particular districts, the provi- 
sion of a new relay feed to a load center, installation of a 
unit transformer substation or the modernization of any 
outside electrical work provide excellent objectives. 

To some this may seem like an overrefinement in 
training, but if it actually works to minimize serious 
trouble and to decrease the time of outage it should be 
worth something, at least in these times. 
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EWS OF THE WEEK 


A.LE.E. Southwest Group 
Convenes in St. Louis 


Power-rationing possibilities, post-war problems and technical sessions 
are features of meeting attended by more than five hundred 
delegates — Thirty-one papers presented 


“The utility industry, and _particu- 
larly those units faced with possible 
power curtailment, should begin now 
to prepare for rationing,” Edward T. 
Gushee, executive vice-president of the 
Union Electric Company of Missouri, 
told delegates to the Southwest district 
meeting of the A.LE.E. in St. Louis 
last week. 

Pointing to the close relationship be- 
tween civilian morale and continuous 
electric service, Mr. Gushee urged that 
“if rationing comes to any community 

. the reasons should be made clear 
to the public by both the utility and the 
proper government department.” Any 
shortages in power for national defense 
needs are not the fault of utilities or of 
government officials, he said, but arise 
from an honest lack of conception of 
the size of the defense effort. 


Post-War Problems 


D. C. Prince, national president of 
the A.LE.E., expressed the belief that 
under the impetus of defense activity 
national income can achieve $110,000.- 
000,000 by 1943. Having attained this 
level, the opportunity exists, he said, 
to sustain it in the post-war period and 
secure for this country the highest 
standard of living yet reached. Whether 
this can be done successfully, Mr. 
Prince declared, depends largely on the 
ability of engineers to find and put for- 
ward the kind of industries that can 
put all the people to work and keep 
them busy. 

In the technical sessions of the meet- 
ing the more than 500 delegates from 
Missouri, Kansas, Arkansas, Oklahoma, 
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Texas and New Mexico heard 31 papers 
presented dealing with motors, elec- 
trical instruments, electrical machinery 
and power generation, transmission and 
distribution and related subjects. 

P. O. Bobo, Oklahoma Gas & Elec- 
tric. described a new relay for oil 
circuit breaker control, the salient fea- 
ture of which is its ability to reset fol- 
lowing successful reclosures, and after 
the breaker has remained closed a def- 
inite time as assurance that the fault 


is not permanent. Discusser H. T. 
Seeley (G.E.) found the increase in 
the percentage of successful reclosures 
with high-speed protective relays, as 
compared with normal-speed relays, 
evidence of the beneficial effect of re- 
duction in arcing time on wires and 
insulators. W. A. Wolfe, Kansas Gas 
& Electric, praised the relay’s elimina- 
tion of the “blind spot” between last 
reclosure and next trip-out and com- 
mended the flexibility and adjustability 
of the timing element. 

Five advantages of symmetrical no- 
menclature over standard for three-phase 
circuits were listed by Bryce Brady, 
Oklahoma Gas & Electric, in recom- 
mending its adoption. They were: (1) 
ease of use; (2) identifies single-phase 
fault currents; (3) describes all pos- 
sible kinds of three-phase voltage dis- 
placement that can be created by delta- 
wye connections; (4) it can be applied 


A.LE.E. AT ST. LOUIS—Dr. William McClellan, president Union Electric Co. of Missouri, 

presided at A.I.E.E. convention luncheon last week at St. Louis. At head table were 

(left to right) Dr. McClellan, D. C. Prince, president A.I.E.E. and speaker at luncheon: 

H. H. Henline, national secretary, A.I.E.E., L. L. Crump, James R. Kearney Corp., and 
G. A. Waters, Wagner Electric Co., convention chairman 
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to all types of transformer connections, 
and (5) it is symmetrical and has re- 
sulting mathematical advantages. 

R. H. Jones, Moloney Electric Co., 
developed explicit formulas for calcu- 
lating transient and final temperature 
rise for oil-immersed, self-cooled trans- 
formers in the load range between two- 
thirds and double rated values of final 
oil rise above ambient, and final wind- 
ing rise above oil. V. M. Montsinger 
(G.E.) in discussion found that the 
Jones formula should give more accu- 
rate results than the standard formula 
where the total body of oil is heated 
up to the same temperature. 


Jersey Utility Will 
Fight SEC Ruling 


Public Service Corp. of New Jersey 
announced this week that it would chal- 
lenge the Securities and Exchange Com- 
mission in the courts over a recent SEC 
decision holding the Jersey utility to 
be a subsidiary of the United Corpora- 
tion and the United Gas Improvement 
Co. 

On September 15 the SEC denied 
Public Service’s application for exemp- 
tion from the provisions of the Public 
Utility Holding Company Act by de- 
claring that the corporation had not 
succeeded in proving that it was not 
controlled by U.G.I. or the United Corp. 

Public Service’s decision to start ac- 
tion was contained in a statement is- 
sued after a meeting of the board of 
directors this week. “The board adopted 
a resolution,” according to the state- 
ment, “that the law department and 
officers appeal from the recent decision 
of the SEC which declared Public Serv- 
ice Corp. to be a subsidiary of U.G.I. 
and the United Corp. The appeal will be 
filed with the United States Circuit 
Court of Appeals in the Third Judicial 
Circuit in Philadelphia.” 


OPM Schedules Conference 
for Electrical Men 


OPM has scheduled a special one- 
day training conference for electrical 
manufacturers Friday, October 31, at 
the auditorium of the Chamber of Com- 
merce of the United States in Washing- 
ton, D. C. The meeting was requested 
by NEMA to enable those who are at- 
tending the NEMA annual meeting in 
New York to combine both events with 
a minimum of time and travel expense. 

OPM will provide the speakers from 
the OPM staff and the talks will cover 


all phases of the priorities system. 
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Priorities Control Will 
Halt Non-Essential Work 


SPAB decision expected to affect government, rivers and harbors, 
flood control and power projecis, utility, commercial 
and residential building 


The Supply Priorities and Allocations 
Board declaration that all construction, 
public and private alike, which cannot 
be shown to be essential to defense or 
civilian health and safety must be 
shelved for the duration is an assertion 
of authority. Under SPAB’s charter 
from the President the agency can make 


its ruling stick, through control of 
priorities, 
Specifically listed as construction 


which must meet the defense or essen- 
tial civilian test or not be started are 
all government projects, rivers and har- 
bors projects, flood control and power 
projects, utility, commercial and resi- 
dential building. Rural electrification 
also comes within the scope encom- 
passed by SPAB’s announcement. 

SPAB seeks to enlist federal. state 
and local governments behind its pro- 
gram, asking them not to issue permits 
or other authorizations for construction 
work for which priorities would have 
to be denied. Implicit, although not 
actually stated, however, is SPAB’s as- 
sertion of the final right of say-so, 
through priorities, of whether almost 
any conceivable kind of construction 
project shall be undertaken. 


No Utility Change 


To private utilities SPAB’s policies 
probably means little real change, be- 
cause such construction already needed 
the assistance of priorities for comple- 
tion, and this aid is not extended if 
OPM Power Coordinator J. A. Krug 
is not satisfied the work proposed is 
necessary. Project ratings will remain 
the avenue of approach for utilities seek- 
ing to undertake construction. 

To REA the policy upsets the pro- 
gram outlined last summer by the then 
existing OPACS which proposed to al- 
lot materials to continue line building 
activities at one-half normal pace. 
REA’s construction activities will not 
be halted, because those of its lines 
which are designed to serve farmers 
producing foods for the Department of 
Agriculture’s “food-will-win-the-war” 
program, will pass muster under the de- 
fense test. Eligibility will be determined 
by individual projects, however, it is ex- 
pected. 

To public power development the 
policy probably will not be a brake. 
SPAB’s attitude, like that of Coordina- 
tor Krug and the Federal Power Com- 
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mission, is that all the capacity which 
can be manufactured will be required. 
What SPAB does is assert its right to 
the final say-so as to which projects are 
best fitted to meet defense requirements, 
just as it does with private utility con- 
struction, 

Of particular interest to utilities is 
SPAB’s urging, as a part of its con- 
struction policy, of greater emphasis 
upon substitution and use of less than 
usual amounts of critical materials in 
building work. Pointed suggestion is 
made that building codes in many cities 
require the use of excessive amounts 


of critical materials, and that such 
codes should be suspended for the 
duration. 

«@ 


Dynamiter Barred 
from New Trial 


Without a dissenting vote, the Michi- 
gan Supreme Court has brushed aside a 
legalistic bar to retrial of Monroe Caus- 
ley on charges of conspiracy to dyna- 
mite power poles and wires of Consum- 
ers Power Co. during a strike in 
September of 1939. 

Causley had sought a court order to 
compel Judge Herman Dehnke in losco 
County Circuit Court to dismiss the 
charge on grounds it provided felony 
punishment for conspiracy to commit 
an offense which was punishable as a 
misdemeanor. 

The high court quoted laws going 
back to the Middle Ages in declaring 
such a situation was not improper, and 
commented that since a jury disagreed 
in Causley’s first trial, the Legislature 
has made sabotage of utilities’ services 
a felony. 

= 


Lansing Purchases Boiler 
The Board of Water and Electric 


Light Commissioners, Lansing, Mich., 
has purchased a boiler for the new 
addition to the Ottawa Street power 
plant. The boiler, similar to the two 
boilers now in the plant, will have a 
capacity of 300,000 lb. of steam per 
hour and will burn powdered fuel. It is 
being purchased from the Babcock & 
Wilcox Co. Approximate cost of the 
boiler and auxiliary equipment is $568,- 
000. Delivery is promised in May, 1943. 
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New England Rationing 
Postponed by Rainfall 


Boston conference held by Federal Power Commission to insure 
defense power for 1943 and subsequen: years — Olds sees 
need for 330,000 kw. in New England 


“Hydro-electric energy supply in 
northern New England has _ been 
strengthened by the rains of the past 
week to a point where power rationing 
can be avoided for about a month and 
even longer if further precipitation ar- 
rives in time,” declared Chairman Le- 
land Olds of the Federal Power Com- 
mission at a public utility conference 
in Boston, October 11, which was at- 
tended by state commission representa- 
tives, executives and operating officials 
from all parts of the northeast. The 
gathering was not open to the press, 
but at the conclusion of the opening 
session Chairman Olds and Thomas R. 
Tate, director of the board’s defense 
power section, informally discussed the 
proceedings, stating that the objective 
of the conference was to insure ade- 
quate energy supply for the defense 
program, looking to 1943 and _ be- 
yond. Mr. Olds said that all the utili- 
ties represented are fully co-operating 
with the commission in this objective. 


Maine May Receive Aid 


Plans are being considered for the 
construction of transmission lines into 
Maine from adjoining states to aug- 
ment the supply of energy in the event 
of further protracted droughts. The 
Fernald law prohibits export of hydro- 
electric energy from Maine, having 
been on the statute books for many 
years, but importation of energy into 
the Pine Tree State would be legal, 
and through suitable interconnections 
the steam and hydro systems of cen- 
tral and southern New England can 
be made available to supplement exist- 
ing facilities in the north. Temporary 
power rationing was required on the 
Bangor Hydro-Electric and Central 
Maine Power systems at the height of 
the drought. Construction is being 
rushed on additional steam-generating 
facilities by the latter system and en- 
larged storage capacity is in progress 
on the former. 

Chairman Olds said that by 1943 
about 330,000 kw. should be added to 
the New England systems over and 
above present programs to meet the 
requirements of the defense load, be- 
sides 30,000 kw. needed in Maine. Re- 
cent rationing was largely confined to 
industrial plants which have been pur- 
chasing surplus energy. He asserted 
that hydro-electric projects planned 
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and under way in part by U. S. Army 
engineers on the Merrimac and Con- 
necticut Rivers will be valuable in the 
defense program. This is expanding 
so fast that manufacturers of electric- 
generating equipment must turn out 
every possible kilowatt in capacity to 
meet the situation, and it is expected 
by the commission that it will take 
until 1945 to reach the maximum de- 
fense load. The present situation, while 
critical, has not been declared an emer- 
gency, Chairman Olds stated. 


Atlanta Meeting 


Leland Olds, chairman Federal Power 
Commission, discussed possible power 
curtailment with commissioners and 
power executives of the southeastern 
area Tuesday in Atlanta in an attempt 
to guarantee to those industries en- 
gaged in national defense work an un- 
interrupted supply of electric power. 

Walter McDonald, chairman of the 
southeastern group of Association of 
Public Utilities Commissioners, an- 
nounced the formation of a committee 
consisting of one power commissioner 
and one technical adviser from each of 
the following states—Virginia, North 
Carolina, South Carolina, Georgia, 
Florida, Alabama, Louisiana, Tennes- 
see and Arkansas—to cooperate with 
FPC in arriving at fair and equitable 
conclusions. More effective pooling or 
mobilization of power supply among 
the various systems interested was sug- 
gested as a way in which curtailment 
might be deferred. 

It was agreed at the conference that 
FPC should proceed at once to make 
the necessary preparations to initiate 
curtailment beginning November 3. 


Certified Repairs 
For New Orleans 


In keeping with defense activities in 
business of all kinds, many electrical 
appliance dealers, in cooperation with 
the New Orleans Public Service, Inc., 
have established “Certified Electric Ap- 
pliance Repair Shops” in neighborhoods 
throughout the city, it was announced 
recently by S. L. Drumm, general sales 
manager of the company. 

“With necessary defense priorities 
creating new civilian shortages every 
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day, it was thought that through this 
activity many work-saving, comfort-giv- 
ing devices would be given new and 
longer life. This would at the same 
time afford the many needed materials 
generally used in the manufacture of 
electrical appliances to be converted 
to defense projects,” Mr. Drumm 
explained. 

“The places where this repair work 
will be done are designated by a red 
and yellow sign reading “Certified Elec- 
tric Appliance Repair Shop.” This 
sign guarantees efficient workmanship, 
reasonable prices, high-grade parts, 
courteous treatment and swift service. 
Whether it’s only a minor adjustment 
or a general overhauling, these shops 
will be equipped to do the job,” Mr. 


Drumm said. 
eo 


Bond & Share Hints 
Increases in Rates 


Operating affiliates of Electric Bond 
& Share Co. are considering upward 
adjustments in rates, C. E. Groesbeck, 
chairman of the board of Bond & Share, 
stated at the annual meeting in New 
York last week. “No company has 
made an application for an increase in 
rates,” he said, “but I know the com- 
panies have it in mind and are figur- 
ing on it.” Other companies outside 
the Bond & Share group are also con- 
sidering the matter, Mr. Groesbeck said. 

It is understood that it has been the 
company policy for some time to sug- 
gest flexible rate clauses in rate sched- 
ules to take care automatically of in- 
creases or decreases in the costs of 
rendering service, which clauses obviate 
the necessity for formal rate cases and 
hearings. 

S. W. Murphy, president of Electric 
Bond & Share, told stockholders that, 
as a result of defense activities, sales 
of electric service are up 14 percent 
and gas sales are running 9 percent 
ahead of last year. 

“However, revenue from these and 
other services has increased only 7 per- 
cent,” he pointed out, “reflecting in- 
creased use at low industrial rates. 
Higher operating expenses and greatly 
increased taxes have more than offset 
the increased revenues, and as a result 
net operating revenues are 4 percent 
lower than they were a year ago.” 


Closes Coulee Highway 


To safeguard Grand Coulee Dam. 
the highway. soon to be completed on 
the 4,300-ft. crest of the structure will 
not be opened to public traffic until 
the end of the present national emer- 
gency, the Bureau of Reclamation has 
announced. 
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AT MILWAUKEE MEETING—In attendance 


at convention of Wisconsin Utilities convention this week were (I. to r.) W. F. Whitney, 





Public Service Commissioner of Wisconsin; President S. B. Way. Wisconsin Electric Power; Vice-President M. H. Frank, Wisconsin 
Power & Light Co.: Vice-President L. F. Seybold, Wisconsin Electric Power, and S. B. Sherman, executive vice-president of 


Wisconsin Gas & Electric 


Sales, Priorities and 
Rates, Wisconsin Topics 


Association speakers urge greater efficiency in operations, continued 
advertising and promotion to maintain employment and meet 
company obligations to customers and government 


Effects of growing defense loads, de- 
creasing appliance volume and the pres- 
sure of priorities upon plant expansion, 
advertising and promotional activities 
of utilities were critically examined by 
speakers representing regulatory bodies, 
utilities and electrical manufacturers at 
the electric section convention of the 
Wisconsin Utilities Association at Mil- 
waukee this week. Through them the 
industry was encouraged to continue 
and augment its advertising and sales 
promotion efforts to hold past gains, 
maintain employment and meet service 
and tax obligations to the public and 
the government. Speakers urged im- 
provement in operating efficiency to 
meet impending cost increases without 
disturbing the present status of rates. 

W. F. Whitney, Commissioner Wis- 
consin Public Service Commission, 
urged unity of action between utilities 
and state commissions to increase the 
potential interchange of power be- 
tween systems. The matter of increasing 
costs, Whitney declared, is serious. Util- 
ity rates are fixed, and cannot be in- 
stantaneously raised, the lag between 
prices and rate increases produces un- 
certainty and instability. “I hope,” Com- 
missioner Whitney asserted, “that the 
existing unsettled period can _ be 


weathered without disturbing the pres- 
ent status of utility rates.’ 
C. E. Greenwood, Edison 


. 


Electric 
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Institute, emphasized the need for utili- 
ties to continue advertising and dealer 
promotion. “Load building must con- 
tinue now and in the future,” he de- 
clared, remarking that “there can be 
nothing unpatriotic in self-preserva- 
tion.” Greenwood expressed belief that 
J. A. Krug, power consultant of O.P.M.., 
in asking recently that utilities curtail 
all promotion, “either did not have in 
mind strict cutting out of all selling, or 
he has not all the correct premises on 
which to arrive dt that conclusion.” 

L. C. Blevins, Westinghouse meter 
sales manager, said that for the past six 
months meter manufacturers have 
known that unléss meters are put on 
priority the time is not far off when 
they would have to stop making me- 
ters. Contrasted to electric instrument 
production, which is 85 percent on pri- 
ority, less than 5 percent of this year’s 
meter orders was on priority, he stated. 
Although he expressed belief that OPM 
Order P-46 gives a lease of life to meter 
production, the problem of getting me- 
ters without priority, he implied, is 
now largely out of manufacturers’ 
hands and up to utilities. 

C. M. Snyder, G. E. appliance mer- 
chandise division, said appliance vol- 
ume next year would probably be cut 
back to 61 percent of 1941 production, 
or about the equivalent of 1939 pro- 
duction. He asked utilities to continue 


18, 1941 





advertising, to get old appliances back 
on the lines, to continue promotion of 
the low-use customer and the dealer. 
He urged them to seek larger units of 
sale—such as entire electric kitchens— 
to encourage dealers to take on non- 
electric lines and look to the possibili- 
ties of service after sale. 

New officers of the electric session 
for the coming year are: Chairman, 
Commercial Division, Paul De Leon, 
Wisconsin Power & Light; vice-chair- 
man, J. P. Dunham, Wisconsin Gas & 
Electric. For the Technical Division, 
chairman, J. A. Tyvand, Wisconsin Gas 
& Electric; vice-chairman, Vincent Thie- 
mann, Wisconsin Public Service. 


Indiana Municipal Units 
Take Concerted Action 


In a move to meet problems created 
by prioritiés and national defense activi- 
ties, representatives from municipally 
owned electrical plants throughout cen- 
tral Indiana have decided to form a 
corporation. The decision was reached 
at a meeting held recently at Tipton. 
Final arrangements and actual organ- 
ization will be made at a meeting in 
Frankfort on October 29, 


Flat Rate in Indiana 


For the first time in years electric 
and gas customers of a major Indiana 
city will be charged a flat utility rate. 
A flat charge of $6.55 a month will be 
added to the rents of families occupying 
the defense housing apartments being 
constructed in South Bend. Four-unit 
gas ranges and refrigerators of six- 
cubic-foot capacity will be in each of the 
apartments whether they are one, two 
or three bedrooms. 
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Glenville Hydro Plant 
Goes Into Operation 


Highest hydro development in East at Glenville, N. C., has single 
27,.000-kw. Allis‘-Chalmers unit coupled to two 
15,000-hp. A.-C. impulse wheels 


A new high-head, storage type hydro- 
electric plant, the Glenville plant, 
located near Glenville, in the western 
part of North Carolina, went on the 
line October 13 in aluminum production 
at Alcoa, Tenn. A companion plant, 
located at Nantahala, N. C., will follow 
on the line within a few months. These 
two plants will serve to firm up the 
capacity of two existing run-of-stream, 
hydro-electric plants previously built by 
the Aluminum Company of America 
and its subsidiaries along the Little 
Tennessee River. A third existing high- 
head storage type plant at Calderwood 
also serves a similar purpose. 

At Glenville a single 27,000-kw. Allis- 
Chalmers unit is coupled to two Allis- 
Chalmers impulse wheels, each rated 
at 15,000 hp. The 1,215-ft. gross head 
at Glenville is the highest of all hydro 
developments in the East. The 60,000- 
hp. Francis reactor turbine at Nan- 
tahala will be the first reactor turbine 
application to such a high head (rated 
at 925 ft.). 

The Cheoah plant, the first plant to 
be built on the Little Tennessee water- 
shed, was completed in 1919 and com- 


ville, N. C. plant is 1,205 ft., highest in the Eastern United States. 


prised an initia] installation of three 
20,000-kva. units, and a fourth unit 
was installed in 1925. The plant is 
located on the Little Tennessee River 
just above the mouth of the Cheoah 
River and has an average operating 
head of 183 ft. 

Santeetlah, the second development, 
was completed in 1928 and has a stor- 
age capacity of 134,000 acre-feet and a 
maximum operating head of 660 ft. The 
power house is located on the Cheoah 
Lake about 5 miles up stream from 
Cheoah Dam. The stored water is used 
through three’ plants, Santeetlah, 
Cheoah and Calderwood. Santeetlah 
Dam is located on the Cheoah River 
10 miles above its mouth. A 5-mile 
pressure conduit carries the water from 
the dam to the power house through 
a series of five mountains. Two 25,000- 
kva. units are installed. 

Calderwood development, located on 
the Little Tennessee River 9 miles 
below the Cheoah plant, was completed 
in 1930. Two 45,000-kva. units were 
installed initially and the third unit 
was added in 1938. This plant oper- 
ates under an average head of 217 ft. 


' ee re es oat 
HIGHEST IN EAST—Maximum head on the double impulse horizontal turbine at Glen- 


Plant went on the 


line October 13 and will serve to firm up capacity 
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Prime capacity of the three original 
plants and the two new plants will 
amount to 120,000 kw. There will be 
available varying amounts of secondary 
power up to a maximum of 180,000 kw. 

Contracts have been in effect with 
the Tennessee Valley Authority since 
July 17, 1936. These contracts vary 
from 30,000 kw. prime power up to a 
maximum of 112,000 kw. when hydro- 
electric power is available. Supple- 
mentary contracts have been made 
covering steam-generated power when- 


ever available. 
+ 


Kansas City Buys 
Boiler, Condenser 


In order to keep ahead of national 
defense load demands, Kansas City 
Power & Light Co. has recently pur- 
chased a new boiler and a new con- 
denser for the turbo-generator bought in 
June for installation at Grand Avenue. 

An order for the boiler, rated at 
300,000 lb. of steam per hour, was 
placed recently with Combustion Engi- 
neering Co. of New York. It will oper- 
ate at 650 lb. pressure and at 950 deg. 
temperature, one of the highest yet to 
be used for this type boiler in the 
United States. The boiler will cost ap- 
proximately $400,000 exclusive of other 
auxiliary equipment necessary. 

The 32,500-sq.ft. condenser was pur- 
chased from Worthington Pump & Ma- 
chinery Co., Harrison, N. J., at a cost 
of about $90,000. 

According to J. A. Keeth, Northeast 
station, the program now under way 
calls for the new boiler to be installed 
and operating by December, 1942. 


Finish New Sunset 
Unit in Spokane 


Washington Water Power Co.’s new 
Sunset substation, 29th Avenue and 
Hangman Creek, is now completely 
interconnected with the rest of the 
system, J. E. E. Royer, vice-president 
and general manager, recently an- 
nounced. 

The new substation, part of a pro)j- 
ect estimated to cost approximately 
$340,000, was begun in the spring of 
1940 and provides a new source of elec- 
trical distribution. The final step in 
completing the project was the mov- 
ing of transmission lines and main 
feeder lines from the 29th Avenue sub- 
station. 

The Sunset station is served by two 
double-circuit 60,000-volt transmission 
lines from the Little Falls power plant 
and is connected with the company’s 
East Side substation by an 8%-mile 
60,000-volt line, built last year. 
WORLD @® 
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NEWS BRIEFS 


POWER SALES ENGINEERS will be inter- 
ested in a 44-page booklet issued by 
the American Hotel Association de- 
scribing “Electric Current Consumption 
Costs and Savings.” Breakdowns of 
usage, applications and operating char- 
acteristics of 468 hotels make this book 
a useful tool for the power sales de- 
partment. 


Wisconsin PusBLic SERVICE has just 
come out with a red, white and blue 
folder in which President J. P. Pul- 
liam announces a payroll allotment plan 
by which any regular employee may 
purchase Defense Savings Bonds. 


E1GHT MONTHS after ground was 
broken two Naval ordnance plants built 
and operated by Westinghouse for the 
Navy began production of gun mounts 
and other advanced equipment. A $20.- 
000,000 plant at Canton, Ohio, will em- 
ploy 2,000 people and the $11,000,000 
ordnance plant at Louisville, Ky., will 
employ approximately 1,500. 


“THe FrieENDLY PEOPLE” is a com- 
ponent of the Central Ohio Light & 
Power Company signature to its ad- 
vertising. Two of the company’s in- 
stitutional advertisements which came 
across our desk personalized the com- 
pany even further, as one advertisement 
carried the name of the manager and 
the other the name of a district rep- 
resentative. 


Micuican Section, A.1.E.E., has been 
invited by Gov. M. D. Van Wagoner to 
participate this month in the formation 
of a defense advisory committee. Scope 
of the work includes power networks, 
protection of power supplies and set- 
ting up emergency generating, trans- 
mission and distribution facilities. 


Rosenwald Heads New 
Conservation Board 


OPM this week formally established 
its bureau of Industrial Conservation 
to head up all government efforts to- 
ward saving critical materials through 
substitution, simplification and stand- 
ardization (ExLectricAaL Wortp, Sep- 
tember 13, page 10). Lessing J. Rosen- 
wald, former chairman of the board of 
Sears, Roebuck & Co., is chief of the 
new branch, a unit in OPM’s division 
of purchases. 

The bureau will direct its activities 
toward revision of government specifi- 
cations, avoidance of waste in indus- 
trial practices, promotion of use of sub- 


ELECTRICAL WORLD @ 






October 


FIRST OF THREE—Grand Coulee’s first 108.000-kw. generator, which went into regular 
service this month. A second unit is expected to go on the line in January and a third 
some time during 1942 
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stitute materials, stimulation of the 
collection of salvage, simplification of 
service and manufactured goods, and 
general elimination of non-essential 
uses of materials in which shortages 
exist or may develop. 

Most of the bureau’s work will be 
carried on through OPM commodity 
branches—such as the Electrical Prod- 
ucts Unit for appliances. It will co- 
operate in so far as possible with 
existing agencies in this field, includ- 
ing the recently formed Engineers’ De- 
fense Board, the consumer division of 
OPA, the Bureau of Standards and the 
federal specifications executive com- 


mittee. 
* 


Appeals Bluestone Case 


West Virginia Power Co. and the 
Norfolk & Western Railway Co. on Oc- 
tober 8 appealed a decision by the 
Fourth Federal Circuit Court upholding 
the position of the government in the 
Bluestone Dam _ case (ELECTRICAL 
Wor.tp, September 27, page 4). U.S. 
District Attorney L. R. Via has pre- 
dicted that the appeal will be heard by 
the U.S. Supreme Court “within a 
month.” He said that because of its im- 
portance the case probably would be 
given precedence on the docket, which 
includes some 650 other cases. 


Advertising Expenditures 


A recent survey by the Public Utili- 
ties Advertising Association concerning 
1940 advertising expenditures by vari- 
ous electric and gas utilities revealed 
that the average was $0.49 per cus- 
tomer, with individual utilities spend- 
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ing as much as $1.79 per customer and 
as little as $0.23 per customer. The 
survey covers 31 percent of the in- 
dustry and the expenditures on the 
average were 0.67 percent of 
revenue. 


gross 


Grand Coulee Starts 
Large Generator 


The first of the 108,000-kw. gener- 
ators at Grand Coulee Dam has gone 
into service and was connected Octo- 
ber 4 to the 1,500-mile transmission 
network of the Bonneville Power Ad- 
ministration. 

The new generator increases the 
power supply of the Department of In- 
terior for defense and peace-time indus- 
try to a total of 356,400 kw., Bonne- 
ville Administrator Paul J. Raver said. 
“This means,” he added, “that the gov- 
ernment, through its Columbia River 
development, will be able to take care 
of the vastly increased defense indus- 
trial capacity planned for the Pacific 
Northwest during the next few months.” 

The new Grand Coulee generator is 
the first of eighteen to be ultimately 
installed in the two power houses at 
the base of the dam. A second large 
generator will be ready for operation 
some time in January, it was said, and 
a third generator is scheduled for oper- 
ation in 1942. 

Due to the intensified development 
of the electrometallurgical industry in 
the Pacific Northwest during the past 
few months the administrator has rec- 
commended that installation of fifteen 
of Grand Coulee’s eighteen generators 
be expedited and that money be made 
available for their purchase. 
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Strike Developments 
Impend on Coast 


Utility Workers Organizing Commit- 
tee Local 134 (CIO) voted union nego- 
tiators authority to call a strike against 
Pacific Gas & Electric Co. when dis- 
cussions relating to wage increases and 
recognition reached an impasse last 
week. The local represents workers 
in Alameda County on the east side of 
San Francisco Bay. 

The dispute hinges on CIO charges 
that the company is fostering an inde- 
pendent union which won an _ over- 
whelming majority in a 1937 election 
as bargaining agent for P. G. & E. 
employees. Later the election was de- 
clared invalid by the NLRB because 
of CIO representations of company in- 
terference. However, the independent 
union had been recognized by company 
officials and wage and working condi- 
tion contracts entered into between 
company and union. 

Since then the AFL International 
Brotherhood of Electrical Workers, 
which did not take part in the 1937 
election, has petitioned the NLRB for a 
new election. Its petition cited the 
same charges as the CIO, namely, 
“company interference and domination” 
of the independent union. 

When NLRB efforts to mediate the 
latest outbreak failed, Sidney Hillman 
associate director of OPM, who was in 
San Francisco at the time, asserted that 
he would seek federal intervention be- 
cause of the effects of power interrup- 
tion on national defense projects. 


Dallas Power Seeks City 
Approval of Extension 


Dallas Power & Light Co. has filed a 
new request with the City Council that 
it approve the company’s plans for the 
expenditure for enlarging the power 
facilities of its generating plant at 
Mountain Creek Lake at a proposed 
cost of $2,260,000. This second request 
came immediately after the action of 
the city council disapproving the orig- 
inal request because it wanted more 
time to consider it. 

“It may be of interest to know that 
electric customers in Dallas required 
in the month of September, 1941, ap- 
proximately 22 percent more electrical 
energy than in September, 1940,” 
President George L. MacGregor of the 
company said in the letter resubmitting 
the project. 

Frank R. Schneider. municipal super- 
visor of the public utilities, said he has 
not been convinced fully that the re- 
quisition should be approved and one 
suggestion he has made is that the com. 
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pany should let the Texas Power & 
Light Co., an affiliated utility, install 
the equipment and later sell power to 
Dallas if it should be needed later. 


Alabama Power Extends 
Rural Service in 1941 


During the first eight months of 
1941, the Alabama Power Co. has ex- 
tended electric service to 5,000 new 
rural customers. During the remainder 
of the year the company estimates that 
it will serve 2,500 additional rural cus- 
tomers, which will make a total of 
7,500 new rural customers during the 
year. About 6,000 of these new cus- 
tomers are farms and the other 1,500 
are rural residents, country stores, 
schools and churches. 

This extension of electric service to 
rural customers is a continuation of 
the company’s rural electrification pro- 
gram started in 1924. 

Of the 48,000 rural customers to 
whom the company has extended the 
conveniences of electric service, 7,000 
have been transferred to urban rates, 
5.000 were served from lines that have 
been sold to TVA and others, and 
36.000 are served at the company’s 
rural rates. 


MEETINGS 


American Welding Society—Annual 


meeting in 
conjunction with National Metal Exposition, 
Bellevue Stratford Hotel, Philadelphia, Pa., 
October 19-24. Miss M. Kelly, secretary, 29 


West 39th St., New York, N. Y. 


Edison Electric Institute—Transmission and dis- 
tribution committee, Netherland-Plaza Hotel, 
Cincinnati, Ohio, October 20-22. Col. H. S. 
Bennion, managing director, 420 Lexington Av., 
New York, N. Y. 

Oklahoma Utilities Association—Eastern 
conference, Muskogee, Okla., October . 
western district conference, Norman, Okla., 
October 24. Kate A. Niblack, secretary, 625-26 
Biltmore Hotel, Oklahoma City, Okla. 


National Electrical Manufacturers Association— 
Annual meeting, Waldorf-Astoria Hotel, New 
York, N. Y., October 27-31. W. J. Donald, 
managing director, 155 East 44th St.,. New 
York, N. Y. 


National Research Council—Conference on Elec- 
trical Insulation, annual meeting, Williamsburg, 
Va., October 30-November |. Thorstein Larsen, 
secretary, Consolidated Edison Co. of New 
York, 55 Johnson Street, Brooklyn, N. Y. 


Southeastern Electric Exchange—Fall sales confer- 
ence, Henry Grady Hotel, Atlanta, Ga., 
October 30-November |. J. W. Tallev, execu- 
tive secretary, 303 Haas-Howell Building, At- 
lanta. Ga 


International Association of Electrical Leagues— 
Sixth annual conference, Raleigh Hotel, Wash- 
ington. D. C., November 12-14. O. C. Small, 
secretary, 155 East 44th St., New York, N. Y. 


American Society of Agricultural Enaineers—Fall 
meeting, Stevens Hotel, Chicago, Ill., Decem- 
ber 1-3. Raymond Olney, secretary, St. Jo- 
seph, Mich. 

Ex>osition of Chemical Industries—Grand Central 
Palace, New York, N. Y., December 1-6. 
American Institute of Electrical Encineerc— 
Southern district, St. Charles Hotel, New Ore 
leans, La., December 3-5; winter convention, 
New York, N. Y., January 26-30. H. H. Henline, 
national secretary, 29? West 39th St., New York, 

eas 


district 


National Association of Manufacturers—Congress 
of American Industry, Waldorf-Astoria Hotel, 
New York, N. Y., December 3-5. 
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War Department Aids 
Washer Industry 


The entire household washer and 
ironer manufacturing industry has 
been certified to the War Department 
by the Office of Production Manage- 
ment for special treatment on defense 
business to alleviate growing curtail- 
ment of normal output. It marks the 
first time an entire industry has been 
recommended to the military branch 
for defense contracts; previously cer- 
tification has been by communities. 

The washer-ironer recommendation 
originated in Floyd Odlum’s Division 
of Contract Distribution, the result of 
a detailed industry study by a com- 
mittee of engineers to determine what 
war products could be turned out with 
relatively little changeover from exist- 
ing assembly line setup. (ELECTRICAL 
Wortp, August 16, page 6.) The sur- 
vey disclosed that seventeen different 
items could be produced alongside 
washers and ironers by the industry, 
the items ranging from anti-aircraft 
machine gun mounts to bomb fin as- 
semblies. 

A substantial order for any one of 
these items would absorb the bulk of 
the 632,000 of monthly man-hours of 
unemployment estimated as resulting 
from production curtailment within the 
industry, D.C.D.’s certification states. 
Three of the leading manufacturers— 
Nineteen Hundred Corp., Apex Elec- 
trical Manufacturing Co. and Easy 
Washing Machine Corp.—have been 
selected by D.C.D. and the industry 
to receive prime contracts from the 
War Department. ‘These concerns, in 
turn, will sub-contract portions of their 
defense contracts with the 31 other 
manufacturers in the field in accord- 
ance with the amount of curtailment 
each faces. 


P.G. & E. Defends Record 
in Newspaper Ads 


Taking the issue of Plan 9 ($66,- 
500,000 Hetch Hetchy power bond cam- 
paign designed to put San Francisco in 
the municipal power business by pur- 
chase of parts of Pacific Gas & Elec- 
tric Co.’s distribution system) directly 
and squarely to the citizens of that 
city by paid newspaper advertisements, 
Pacific Gas & Electric Co., under the 
signature of James B. Black, president 
of the company, vigorously defends its 
record of service and argues the alleged 
savings to be effected by Plan 9. In 
each advertisement there appears the 
notice that the space was paid for out 
of surplus and is not a charge against 
rates. 
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Output Continues 
to New Fall Peaks 


Output of electrical energy distrib- 
uted by the electric light and power in- 
dustry for the week ended Saturday, 
October 11, established a new all-time 
peak with a total of 3,314,952,000 
kw.-hr., according to the Edison Elec- 
tric Institute. 

The present normal rate of increase 
continued this week as output mounted 
17.7 percent above the corresponding 
week a year ago. 

A year ago output was increasing 
over the 1939 output at the much lower 
magnitude of 9.4 percent. 

New England assumed the lead this 
week with a gain of 20.7 percent, fol- 
lowed by the Rocky Mountain area with 
a gain of 20.3 percent. 

Similarly large gains were recorded 
by Central Industrial—l9.6 percent 
ahead of last year, and by the Southern 
States showing a 19.3 percent gain. 


Weekly Output, Millions Kw.-Hr. 


1941 1940 1939 
Oct. I! 3,315 Oct. 12 2,817 Oct. 14 2,583 
Od: 4 327% CGct. § 2 Ce: 7 Ze 
Sept. 27 3,233 Sept. 28 2,816 Sept. 30 2,558 
Sept. 20 3.232 Sept. 2! 2,769 Sept. 23 2,538 
Sept. 13 3,281 Sept. 14 2773 Sept. 16 2,532 
Sept. 6 3,096 Sept. 7 2,592 Sept. 9 2,376 


Percent Change from Previous Year 


Week Ending 





Oct. 11 Oct. 4 Sept. 27 

New England... +20.7 +-19.9 +18.9 
Mid-Atlantic +16.3 +14.8 +10.8 
Central Industrial. . +19.6 +20.7 +-17.4 
West Central........... +15.7 +16.8 +13.1 
Southern States... +19.3 +20.2 +16.8 
Rocky Mountain........ +20.3 +19.1 +17.1 
Pacific Coast. .*4+10.6 *410.4 *+4+ 9.6 
Total United States.. *+17.7 +17.8 +14.8 
* Percentage should be higher — data under 


revision. 


Billions of Kw.-Hr. 











100,000-Kw. Kentucky 
Plant Progressing 


Plans for the proposed new steam 
power generating plant of the Ken- 
tucky Utilities Co., to be erected on 
the bank of the Kentucky River at 
lyrone, Ky., 4 miles from Lawrence- 
burg, Ky., are progressing. 

Workmen are now grading the site 
of the station, trackage to be laid in, 
and for highways. The first unit will be 
25,000 kw., with foundations poured for 
a second unit of 25.000 kw., and plans 
for foundations to be eventually laid 
lor two additional units of the same 
size, to provide 100,000 kw. in all and 
make it one of the largest generating 
stations in the South. 

R. M. Watt, Kentucky 
Utilities Co., reported contracts had 
been let for equipment, but that con- 
struction of buildings would be held 
ip pending assurance from equipment 


president 
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manufacturers that contracts could he 
filled on Due to national- 
defense priorities, electric generating 


schedule. 


equipment is not available for private 
corporations until release has been ap- 
proved by federal officials. However, 
the Tyrone project is being installed 
to augment the supply of available elec- 
tricity to the national defense plants 
in Southern territory. 


Issue Yardstick on Costs 


The Federal Power Commission has 
published its first statistical yardstick 
of electric utility containing 
analyses of those costs based on a study 
begun in 1938 of 393 large companies 
comprising, on the 
revenues, more than 95 percent of the 
nation’s privately owned electric light 
and power industry. 


costs, 


basis of assets or 


18, 1941 


Sharp Advance Reported 
in Appliance Sales 


Sales of major appliances by co- 
operating dealers of the Virginia Public 
Service Co. for the first seven months 
of 1941 showed an amazing increase 
over the same period of the previous 
year. Unit sales are as follows: 


Seven months Through July 


1941 1940 

Ranges inane 1,177 1,055 

Refrigerators ....... 10,255 9,215 

Water heaters ........ 537 372 

Miscellaneous ......... 4,878 3,019 
e 


Vote to Acquire Plant 


Citizens of the small Ohio River town 
of Cannelton, Ind., have voted in a spe- 
cial election held recently for the pur- 
chase of the local power plant by the 
municipality from the Ohio River Power 
Co., a unit of Associated Gas & Electric 
System. 
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Utility Securities Turn Downward 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 


Common Stocks 
BRSRsaSESSSssS 
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During the past week prices of electric light and power securities decreased slightly. 
“Electrical World” stock index dipped to 23.0 from 23.1 the preceding week; last year, 


28.5. 


Associated to Sell 
Arkansas Property 


The only Arkansas property of Asso- 
ciated System, Arkansas General Utili- 
ties Co., will be sold for $325,000 to 
Walton Sullivan Company. investment 
bankers in Arkansas. 

Arkansas General Utilities Co. owns 
and operates electric, water and _ ice 
properties in the south central part of 
Arkansas. The electric facilities of 
the company not interconnected 
with any other unit in the Associated 
System nor are they capable of such 
interconnection, it was said, so the sale 
therefore marks another step in the 
trustees’ integration and reorganization 
program. The sale will provide addi- 
tional cash for the needs of the Asso- 
ciated Electric Co. sub-holding group. 
in which both of the above-named com- 
panies are subsidiaries. 


are 


Direct Sale of Stock 
by Utility Protested 


Representatives of fourteen Louisville 
brokerage companies protested at a Se- 
curities and Exchange Commission hear- 
ing this week in Washington, D. C.. 
against the Louisville Gas & Electric 
Co.’s application for permission to sell 
150,000 shares of common stock direct 
to the general public. They contended 
that the stock should be sold through 
dealers instead of by a utilities con- 
cern, 

Charles W. Milner. of counsel for 
Louisville Gas, declared that the stock 
will be sold to all who wish to buy. 
He revealed that five employees of the 
company, one with securities-selling ex- 
perience and four salesmen of electrical 
and gas appliances, will carry on the 
campaign to sell the shares. 
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Bond index stood at 105.8; last week, 105.9; last year, 106.1 


Commissioner Healy asked Mr. Mil- 
ner what ratio the company would use 
if subscriptions to the shares exceed 
the number being offered. “That has 
not been decided upon.” Mr. Milner 
replied. 


Philadelphia Utility 
Plans Financing 


Horace P. Liversidge, president of 
the Philadelphia Electric Co., has 
called a special meeting of stockhold- 
ers for December 12 to act on proposals 
to increase the authorized number of 
preferred and common shares. 

“In the opinion of the board of di- 
rectors, it is desirable that the com- 
position to provide at 
least a portion of its future capital re- 
quirements through the medium of 
stock financing.” Mr. Liversidge wrote. 

The letter also disclosed that the 
company plans to retire the 280,058 
shares of $5 dividend preferred stock 
now outstanding by 
demption. 


pany be in a 


exchange or re- 


Utility Reports 


Net Income 
1941 1940 
$3,583,551 $3,453,487 
1,345,114 1,156,119 
11,129,893 10,863,983 
10,395,252 10,423,563 
2,688,452 
5,321,519 
2,219,717 
1,453,272 


*Alabama Power 
*Arkansas Power & Lig't 
*Consumers Power 
tDuquesne Light 
*Florida Power & Light 
*Georgia Power 
*Gulf States Utilities 
*Idaho Power 
*Kansas Gas & Electric 1,587,975 
*Louisiana Power & Light 1,104,683 
*National Power & Light 

and subs. 8,400 879 
*Dhio Edison 4,327,555 
*Utah Power 


8,694,782 
4,193,525 


1,774,157 
4'081.310 


& Light and 
subs. 1,925,039 
*Virginia Electric & Pwr 4,214,357 


*Twelve months ended August 31. 
tTwelve months ended July 31. 
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Milwaukee Sues Board 
on Financing Order 


Suit has been filed in the Circuit 
Court at Madison, Wis., by the city of 
Milwaukee to force the Wisconsin Pub- 
lic Service Commission to vacate a 
July 22 order and a refusal for a re- 
hearing on August 9, covering a financ- 
ing of the Wisconsin Electric Power Co. 

The city charges that the commission 
authorized the company to issue 1,265,- 
000 shares of common stock at $10 a 
share in exchange for the purchase of 
$6,000,000 worth of stock of the Wis- 
consin Gas & Electric Co. and $6,000,- 
000 worth of stock of the Wisconsin 
Michigan Power Co. 

The commission also authorized the 
Wisconsin Electric Power Co. to trans- 
fer $3,300,000 from its depreciation 
reserve to a reserve for contingent 
losses on its investment in the Milwau- 
kee Electric Railway & Transport Co., 
the city charges, assessing the city and 
its residents at an excessive rate for 
electric power for the purpose of cov- 
ering losses of another district utility. 
The city contends the transfer was un- 
lawful. 


Tacoma to Enlarge Unit 
at Cost of $625,000 


Tacoma Department of Public Utili- 
ties, Tacoma, Wash., has been author- 
ized by City Council to enlarge the Tide 
Flats substation at a cost of $625,000 
by installing additional transformer 
banks, condensers complete with cir- 
cuit breakers, switches, steel structures, 
switchboards and control wiring and 
extending switchboard and_ control 
building. The Board of Contracts and 
Awards has been authorized to call bids. 

The board has also been authorized 
to purchase cable, network protectors, 
transformers and miscellaneous equip- 
ment required for the installation of an 
additional feeder in the underground 
electric distribution system at an esti- 
mated cost of $20,000. 


Authorizes New Lines 


Illinois Commerce Commission has 
issued certificates to four utilities com- 
panies authorizing construction and 
operation of 23.62 miles of rural elec- 
tric line in White, Calhoun, Lawrence, 
Marshall, Livingston, Kankakee, Madi- 
son and Winnebago counties. The 
companies and the number of miles of 
line each will build are: Central Illin- 
ois Public Service, 2.97; Public Service 
Co. of Northern Illinois, 10.25; Union 
Electric Co. of Illinois, 2; South Beloit 
Water, Gas & Electric Co., 8.4. 
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CALLONTHESE RED CAPS” 


To Give Metropolitan Service on Your Rural Lines 
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FP-119 Reclosers on the Assembly Line 


OU’LL save money—and take a load off your 

mind as well—by installing FP-119 circuit 
reclosers on your rural lines. Scores of operators, 
from Canada to tropical Puerto Rico, have done 
so. They find that these reclosers provide con- 
tinued service through as many as 90 per cent 
of their line faults. 


FP-119 reclosers, they report, give real service!— 
by automatically restoring power immediately 
after interrupting the circuit to clear transitory 
faults. Recently, during a severe electrical storm 
in South Carolina, one of these reclosers cleared 
16 line faults during a single night—and promptly 
restored service every time! 


136 LINE FAULTS—only three sustained outages 
And from Rushville, Ind., A. M. Miller of the 


Southeastern Indiana Power Company writes, 
“Results were so gratifying that we purchased 
three more FP-119’s. We now have a three-month 
record and it reveals that we have had 136 opera- 
tions in this period. Three of these were lockouts 
caused by limbs falling over the lines. On the 
remaining 133 we never knew when a fault oc- 
curred, as we had no outages at all.”’ 


Performance like this has caused the demand for 
FP-119 reclosers. And this increasing demand, 
together with standardization and efficient pro- 
duction-line assembly methods, has, in turn, made 
possible still another reduction in price—to $99! 
Why not take advantage of this new low price, now? 
If you’d like more detailed information, just ask 
for Bulletin GEA-2846A. General Electric, 
Schenectady, N. Y. 
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Compact, Segregated-phase Switchgear—a Complete Installation in Itself 
FOR POWER-STATION SERVICE up to 23,000 Volts and 2,500,000 Kva 
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PERATING PRACTICES 


Arc Welding Builds 
Up Crusher Rolls 


Hard surfacing with the electric 
arc process avoided the replacement 
of a set of coal crusher rolls which 
are made of manganese steel and 
are 44 ft. long by 30 in. in diameter. 
The rolls are located in the Williams- 
port, Md., power station of the Poto- 
mac Edison Company and are em- 
ployed in connection with four over- 
feed stokers serving four boilers 
with a combined steam output of 
approximately 700,000 lb. per hour. 

With welding, it is a simple mat- 
ter to restore the one inch of metal 
which in time wears off each tooth, 
and which, otherwise would necessi- 
tate replacement of the whole roll. 
The weld metal applied by the elec- 
tric arc makes the teeth as good as 
new at a small fraction of the cost 
of new rolls. 

This is the second time this set of 
rolls has been built up by welding, 


and according to F. J. Brimmer, as- 
sistant plant superintendent of the 
Williamsport station, unlimited sav- 
ings are permitted because welding 
enables the part to be built up innu- 
merable times. He also considers it 
significant that this equipment can 
be repaired by welding much sooner 
than new rolls could be secured. 
The welding was done with “Man- 
ganweld” electrodes supplied by the 
Lincoln Electric Company of Cleve- 


land, Ohio. 


Breaker Solenoids 
Mounted in Open 


To insure maximum accessibility of 
oil circuit breaker tripping and clos- 
ing mechanisms at the Norwood 
(Mass.) lighting department substa- 
tion all the solenoid and allied equip- 
ment was mounted behind the breaker 
cells on the further side of a 12-in. 
concrete wall separating the cells 


¥ 


ELECTRIC arc welding was used for the second time to build up the teeth on these 
coal crusher rolls, avoiding replacement of the rolls 
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ACCESSIBILITY of breaker trip and set- 
ting mechanism was assured by locating 
units outside cells 


from an interior bus room. The 
breakers were fastened to the wall by 
hold-on bolts, two of which for each 
switch were seated in a 2x}-in. copper 
ground bus carried along the wall as 
shown. The breakers are of the Con- 
duit D-21 type, at present operated on 
a 2,300-volt bus, but rated at 7,500 
volts, and thus to be utilized in con- 
nection with a future transition of the 
distribution system to 4-kv. service. 

There are fourteen breaker mech- 
anisms mounted in this way on a 
30-in. center-to-center spacing. Direct- 
current power for operating the 
mechanism is supplied through a con- 
duit line at the top of the grouping 
(recommended size, 14 in). Conduit 
hesitating type relays, trip-free, are 
mounted in cases below the fuse 
boxes, which occupy the upper part 
of the set-up, and below are the boxes 
containing auxiliary switches, pilot 
light connections, etc., the closing and 
tripping solenoids, and related con- 
trol circuits run in conduit (recom- 
mended size 14 in.). The mechanisms 
are supported on 3x14-in. channel 
irons bolted through the wall, and the 
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Reduce time lost on repair and maintenance jobs 
... avoid unnecessary breakdowns . . . keep maintenance 


at a minimum with G-E Insulating Materials. 


As one of the largest manufacturers of electrical 


This new catalog crammed with pictures, goods in the world, we recommend these Insulating 
descriptions, tables, specifications, etc., con- 


sists of an up-to-the-minute listing of a most ; : : 
complete line of G-E Insulating Materials. own electrical equipment. They do an excellent job for 


Send for your copy today! us. They will do the same for you! 


Materials to you only after exhaustive tests with our 


Just write Section M-190, Appliance and Merchandise 
Dept., General Electric Company, Bridgeport, Conn. 
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equipment is all placed within 6 ft. of 
the floor. Inspection and repairs are 
facilitated in front of the wall by a 
working space from 3 to 6 ft. wide. 


Capacitors Eliminate 
Arc Hazard 


To absorb the energy in the arc 
drawn when disconnect switches are 
used to break the magnetizing cur- 
rent on feeder voltage regulators at 
a Nebraska Power Company substa- 
tion company engineers have installed 


13 kv. from 
substation 


kv. from 
power station 


I3 kv. to 
substation QCR 3PS.T. 


600 amp 
Group switch 
3-/000kKva. trans 


QC.8 3PS.T 600 amp. 


Transfer bus. 


2400/4160 Y voits 
main bus. 


QCB.5-SPS.T.600amp 
Induction re 


5%/10% 300/600 amp 
/$kva. capacitor 


Transfer bus 


394 wire furure 3% wire 
2400/4160 ¥ volts 


2400/4160 Yvo/ts 


CAPACITORS between phase wires and 
grounded neutral absorb arc energy in 
breaking regulator magnetizing current 


15-kva. capacitors between each 
phase wire and grounded neutral, as 
shown in the accompanying diagram. 

These capacitors were incorporated 
into the design of a distribution sub- 
station at the time of its reconstruc- 
tion from 2,300 volts delta to 2,300/ 
4,000 Y volts, four-wire. They are 
located on a steel frame support ad- 
jacent to the outdoor induction volt- 
age regulators. 

To isolate a regulator the sequence 
is to open oil breaker A and discon- 
nect switch B, close disconnect 
switches C and D, run regulator to 
neutral position, close breaker A, 
open breaker E and disconnect switch 
F, The magnetizing current of the 
regulator is interrupted by the last 
disconnect switch F, but the arc is 
reduced by the capacitor to a safe 
value. 

Previous to the use of capacitors, 
it was hazardous to open the exciting 
circuit of a regulator by disconnect 
switches and oil circuit breakers were 
commonly required. The saving in 
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cost justified the use of capacitors in 
place of breakers apart from any con- 
sideration of the benefits derived 
from power-factor improvement. 

The switching described should be 
done during light load conditions, 
when one transformer bank can carry 
the entire substation. To restore the 
regulator to service the procedure is 
reversed. 


Effective Arc-Proofing 
For Power Cables 


A simple, inexpensive fire- or arc- 
proofing treatment that experience on 
the Detroit Edison system has proved 
to be effective in protecting lead-cov- 
ered power cables in manholes from 
damage by most arcs consists essen- 
tially of two layers of 3-in. wide, 3%;- 
in. thick standard felted asbestos tape 
that has been immersed in 40 percent 
(by weight) silicate of soda solution 
prior to application. First layer of the 
saturated tape is butt wound over the 
cable and the second layer applied to 
cover gaps in the first wrapping. 

Amount of material to fireproof 
the joint sleeve and an average length 
of 11 ft. of slack cable in a manhole 
would be two 45-ft. rolls of asbestos 
tape. This represents an average cost 
of fireproofing of 10-15 cents per 
foot of cable. 

In recent months the company re- 
ports that it has been able to save 
about 25 percent in the cost of as- 
bestos tape by purchasing 50-Ib. rolls, 
18 in. wide and 60 ft. long, and cut- 
ting the rolls to standard 3 in. and 
13 in. widths in the company’s shop. 

Besides low material cost and sat- 


isfactory fire-resisting properties the 
arc-proofing treatment has the advan- 
tage that it involves no charge for 
labor since the splicer’s helper can 
apply all fireproofing on a cable line 
in a manhole (duct mouth to duct 
mouth) except that on lead sleeve, 
while waiting for first and second 
pourings of joint-filling compound to 
cool. 

A splicer crew is required to com- 
plete a joint on the company’s three- 
shielded conductor 350,000-cir.mil, 
24-kv. cable in eight hours, of which 
14 hours is required for filling com- 
pound to cool before sealing the fill- 
ing holes. Since this cooling time 
would otherwise be wasted, advan- 
tage is taken of it to apply fireproof- 
ing. All slack cable in the manhole 
and joint can usually be fireproofed 
in an hour. When importance of serv- 
ice warrants, a third wrapping of 
asbestos tape is applied. 


Snowmobile Speeds 
Line Maintenance 


Areas traversed by transmission 
lines which are difficult to reach in 
winter because of deep or drifted 
snow or in spring and fall because of 
mud and slush will be accessible to 
line crews of Utah Power & Light 
Company in the future. A snowmo- 
bile, constructed at the Grace power 
plant under the supervision of J. L. 
Jameson, superintendent of mainte- 
nance, will do the trick. 

The snowmobile consists of a 3- 
ton Ford truck body mounted on a 
“Snow Bird” undercarriage. Either 
wheels or skis can be used on front, 


SNOWMOBILE takes line crews into inaccessible areas for winter maintenance work 
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the former for traversing mud and 
the latter for snow. It has a speed of 
20 miles per hour in deep snow, has a 
seating capacity for a crew of eight 
and equipment includes tools and ma- 
terials for making line repairs as well 
as a stock of emergency provisions. 
Because of its extreme flexibility it 
will save both time and money. 


Water Heater 
Goes Mobile 





Novel feature of a new }-ton “step- 


in-and-drive” truck, acquired  re- 
cently by the Indianapolis Power & 
Light Company for street light and 
maintenance, is a 60-gal. electric 
water heater. This water heater is 
“charged” each night while the truck 
is in the company garage. It leaves 
the next morning with a full day’s 
supply of hot water for cleaning glass- 
ware. Shelves for cleaning materials 
and a large tank for washing the 
zlobes are also a part of the equip- 
ment. 
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Current-Loading of 
Ground Connections—I 


By J. R. EATON * 


Purdue University, Lafayette, Ind. 


The extent to which the current- 
loading capacity of ground connec- 
tions must be considered is of course 
dependent on the nature of the cir- 
cuit attached to the earth connection, 
since the performance of this circuit 
will determine the magnitude and 
duration of the currents which may 
be imposed on the ground connection. 
Consideration should be given to 
three different types of loading: Cur- 
rent of low magnitude and long dura- 
tion, current of high magnitude but 
short duration, large currents of long- 
time duration. 

Current of low magnitude and long 
duration may sometimes be sent 
through a ground connection at 
points at which wye-connected trans- 
formers are grounded. Small neutral 
currents frequently flow in such cir- 
cuits because of unbalances in the 
electrical circuit. Currents of some- 
what higher magnitude may flow as a 
result of a permanent fault on the 
system, the resistance of the fault be- 
ing high enough to produce a fault 
current below the operating point of 
automatic protective equipment. 
Faults of this kind sometimes occur 
a a result of contact between over- 
head lines and trees. In such case the 
power released as heat is relatively 
small and, because of the time in- 
volved, the effect of heat conduction 
and the movement of moisture due 
to capillary action is of importance in 
preventing the rise of the ground re- 
sistance by dry-out of the soil. 


Electrode Temperature 


Rise of temperature near the sur- 
face of the electrode is dependent on 
numerous factors not readily deter- 
minable, with the result that calcula- 
tions are quite difficult. However, il- 
lustrative calculations have been made 
considering only the resistivity and 
the heat conductance of the soil. For 
these calculations the resistivity of 
the soil was taken at 10,000 ohms per 
cm. cube, while the thermal conduc- 
tance was assumed at 1 * 10°* watts 

cm*/degree C. Considering a spheri- 
cal electrode having a diameter of 1 
meter, it was found that with a cur- 
rent of 10 amp., it would take some 


*Consultant for James G. Biddle Co. 
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seventeen days to raise the tempera- 
ture of the soil at the surface of the 
sphere to 100 deg. C. However, if 
the current were raised to 110 amp., 
this temperature would be reached in 
one hour. 

Although accurate calculations are 
impracticable for many cases, it is 
frequently possible to arrive at a fair 
estimate of the possibility of drying 
out by a consideration of the total 
I?R loss which must be dissipated in 
the earth compared with the total 
area of the system of ground elec- 
trodes. 


[Ep. Note—This is the seventh in a series 
of articles on various phases of grounding.] 


Salvage Methods Save 
Aluminum Meter Parts 


With aluminum at a premium, ways 
to salvage aluminum parts that might 
otherwise be scrapped are much in 
demand. Two such methods used in 
the meter department of the Central 
Illinois Public Service Company, 
Springfield, Ill., follow: 

Aluminum watt-hour meter bases 
(mostly polyphase) in which holes 
have been burned by lightning are sat- 
isfactorily repaired with aluminum 
solder. Some material such as horn 
fiber or sheet asbestos is clamped 
over the hole on the inside of the 
meter base. The hole is then filled 
with aluminum solder from the out- 
side, using a conventional soldering 
copper. A repair consumes about fif- 
teen minutes of time and 10 cents 
worth of material. 

Aluminum watt-hour meter disks 
that have been exposed to a short cir- 
cuit, which might have thrown a de- 
posit of iron on the disk, are tested 
with a couple of chemical reagents. 
Formerly, the disks so exposed were 
scrapped without test. Reagent first 
applied to the suspected spot is a 
dilute (1/1) solution of hydrochloric 
acid. To this is added a drop of a 
weak aqueous solution of potassium 
ferrocyanide solution (not particu- 
larly poisonous). Presence of iron is 
indicated by a blue color. 

If iron were present in any appre- 
ciable quantity on the disk it would 
cause the meter disk under no-load 
conditions to stop with the iron de- 
posit under the magnets and require 
more than an ordinary amount of 
current to start the meter again, re- 
sulting in inaccurate registration. 
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Wiring Gravel Plant 
Meter Layout 


In supplying energy to the Acme 
Sand & Gravel Company, Woburn. 
Mass., from a Boston Edison step- 
down transformer station it was im- 
portant to protect the meter and 
instrument transformer connections 
from heavy dust conditions common 
to such establishments, and to do this 
economically. The Acme company 
operates eleven motors with a com- 
bined rating of about 230 hp. on 
three-phase, 550-volt circuits, and 
the installation includes three 15-kva. 
G.E. capacitors located at individual 
motors for power-factor improvement. 

The metering and main switch in- 
stallation was made in a wooden house 





INSTRUMENT TAPS cabled to protect low- 
potential wiring 


located centrally on the property, and 
was compactly arranged by running a 
three-phase, 550-volt main feeder from 
the transformer bank through a hand- 
operated main switch of the inclosed 
type, thence past an instrument trans- 
former terminal board, and out in 
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NDUSTRIAL ENGINEERING 


cabled assembly to distributing points. 
Current transformers for the metering 
set-up were wired into two legs of the 
feeder and taps taken off as shown to 
the metering potential transformers 
assembled above on a simple wooden 
panel. All the leads running to the 
reactive kva. and watt-hour demand 
meters were then run together with 
the current transformer secondary 
leads in a combination cable terminat- 
ing at the meter cabinet. The wiring 
layout, free from complexity, is 
readily followed by the open arrange- 
ment of conductors, and repairs or 
changes can be made with minimum 
loss of time. 

In this plant the power factor was 
raised from about 65 percent to 85 
percent by the use of the capacitors, 
combined with various motor changes 
to secure better loading of units and 
the reduction of excess motor Ca- 
pacity. 


Infra-Red Bakes 
Coils and Armatures 


Radiant energy bakes insulating 
varnish on coil windings and motor 
armatures in the Pyle National Com- 
pany factory, Chicago, in about half 
the time previously required by its 
steam ovens. 

Present practice of the company is 
to preheat the coils and armatures in 
a steam oven, dip them in synthetic 
impregnating varnish and bake them 
in the infra-red oven shown. This 
oven, which is 74 in. long, 584 in. 
wide and 72 in. high, incloses two 
vertical banks of 36 250-watt lamps 
each mounted in 8-in. Alzak reflectors 
arranged rim to rim in six rows of 
six lamps each. Walls of the oven on 
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which the lamps are mounted are 
movable and can be adjusted to bring 
the lamps to the optimum working 
distance. 

Distance from the lamps to the 





INCLOSED BANKS of infra-red lamps bake 
varnish on coils and armatures in half 
the time required by steam ovens 


rack in most cases is kept around 24 
in. since it is desirable to keep the 
temperature below 275 deg. F. to 
avoid decomposition of the impreg- 
nating varnish or charring of the in- 
sulating tape on the coils. Coils and 
armatures are suspended in a chan- 
nel-iron rack hung from a monorail 
so that it can be run in one side of 
the oven and out the other. 

Prior to the installation of the 
lamp banks a steam-heated oven was 
used, but results with it were not en- 
tirely satisfactory. Also, with the in- 
crease in business volume surplus 
steam was not always available for 
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this work. Using the infra-red lamps a 
satisfactory bake can be obtained in 
four hours, where eight to nine hours 
was required in a steam oven. 
Extensive time temperature tests 
have been run using various lamp-to- 
work distances. It is notable that coils 
with white tape dipped in. clear var- 
nish attain a surface temperature 
some 30 deg. C. above that for black 
insulating tape and clear varnish. 


Electric Heat for 
“Degreasing” Fluid 


Successful application of various 
paints and sprays depends upon the 
absolute cleanliness of the surfaces 
to which they are applied. This is 
particularly true of processes where 
infra-red drying is used. To assure 
perfect cleanliness, particularly from 
grease, the Thermador Electrical 
Manufacturing Company, Los Ange- 
les, has developed an_ electrically 
heated “degreasing” tank in which 
all parts to be sprayed are first 
dipped. 

Two banks of heaters totaling 21 
kw. maintain a solution of carbon 
tetrachloride and other materials hav- 
ing a low boiling point at a uniform 
temperature of 140 deg. F. The spe- 
cial tank is deep enough to permit 
complete immersion of the parts to 
be cleaned. Over the surface of the 
cleaning fluid there is a layer of cool 
water that prevents the vapors from 
being carried off into the room. The 
solution cuts the grease in about 30 
seconds. The rise in temperature of 
the part immersed is such that the 


INDUSTRIAL SUBSTATION before and after modernization. 


few of the eighteen transformers. 
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THIS “degreasing” tank for cleaning parts 
to be painted or sprayed is maintained at 
140 deg. F. by 21 kw. of electric heaters 


heat dries off the water immediately. 
Temperature control is maintained 
thermostatically and an electrically 
driven pump maintains a 
level of cool water. 


constant 


Modernization with 
Capacity Increase 


By E. O. JONES 
Buffalo, N. Y. 


General Electric Company, 


More capacity in present space is 
the usual requirement in the indus- 
trial substation when loads outgrow 
existing supply facilities. How mod- 
ernization solves that problem is 
nicely shown in the case of the Hewitt 
Rubber Corporation, Buffalo, N. Y. 
Erection of new buildings and in- 
stallation of new equipment, includ- 
ing several large synchronous motor 
drives, made additional transformer 
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capacity necessary. Simply to install 
another bank in the substation looked 
pretty difficult because the space al- 
ready contained eighteen transform- 
ers in four banks of 300 kva. each 
for power and six 25-kva. units for 
lighting single-phase supply plus 
three switchboards for power and 
lighting distribution and for incom- 
ing primary lines. 

Modernization appeared to be in- 
dicated and study of primary and 
secondary switching equipment, in- 
cluding analysis of the interrupting 
capacity of the incoming line break- 
ers, proved that it was, very much so. 
And the end result was a handsome, 
uncrowded substation that not only 
contained the full requirement of ca- 
pacity with room for future addition 
but also allowed a fire wall between 
the transformers and the switch- 
boards. 

Transformer equipment now con- 
sists of six units instead of eighteen; 
three 500-kva., 2,400/460-volt, 25- 
cycle transformers for power supply 
and three 100-kva., 2,400/208-120- 
volt, 25-cycle transformers connected 
with secondaries star-connected to 
provide three-phase, four-wire light- 
ing supply. Metal-inclosed air circuit 
breakers are used on the secondary 
distribution, the breakers for both 
light and power circuits in one as- 
sembly to which the secondaries are 
carried in bus direct from the trans- 
formers. Metal-clad switchgear is 
used on the primary side, which in- 
cludes two incoming lines, three out- 
going feeders and the power com- 
panys metering equipment. The 
accompanying pictures show the 
change from the old to the new. 


At left the old secondary distribution board, primary board and a 
Other picture shows the new primary switchgear 
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Hiich-tension power lines must 


withstand — continuously ,@nd 
unfailingly —all conditions of 
nature. If they fast; wheels stand 
still andswindows are dark. 
Because of this increasing de- 
pendency upon the uninter- 
rupted flow of high-tension 
electricity, utilities and other 
industrialists are increasingly 
; turning to Blaw-Knox Trans- 
mission Towers. Well-known to operating engineers 
everywhere are Blaw-Knox’s unequaled facilities for 
the engineering, designing, fabricating and galva- 
nizing of transmission towers. You are invited to 
discuss your situation with Blaw-Knox 


BLAW-KNOX 
_ TRANSMISSION 
TOWERS 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2013 Farmers Bank Bldg., Pittsburgh, Pa. 
NEW YORK .. CHICAGO. . PHILADELPHIA. . BIRMINGHAM 





“Home-Town Paper” 
Promotion Slant 


A “home-town newspaper” angle, 
rather than reliance on manufac- 
turers’ sales and illustrative material, 
has been employed in a continuing 
series of colorful broadsides—featur- 
ing local commercial cooking instal- 
lations, including excellent _ testi- 
monials from operators employing 
all-electric equipment—which are 
doing an interesting, profitable con- 
tact job for the Idaho Power Com- 
pany. Personally signed letters from 
Idaho Power commercial salesmen 
accompany each mailing to custom- 
ers and prospective all-electric clients, 
providing an agreeable introduction 
for a personal call. 

According to Orland C. Mayer, 
commercial and industrial sales man- 


eevee BUSY ..... isons sontaheiens 


ager, the success of the campaign 
rests on continuity—constant remind- 
ers to the readers that electric cook- 
ery is widely accepted and progres- 
sive. The testimonials bear out 
economy, cleanliness and speed of 
electric equipment, and accompany- 
ing pictures show it in use in the 
operator-testifier’s own restaurant. 
Also included prominently in the 
broadside is a list of equipment em- 
ployed—important because it may 
give some new ideas to part-electric 
eperators, and generally stimulate 
appliance sales. 

Testifying to the interest shown 
in the broadsides is the fact that 
many restaurant owners and mana- 
gers keep a file of them, possibly for 
new ideas on equipment and design, 
as well as reports on others’ experi- 
ences in their field with electric 
cooking. 


Tillotson’s Find that Adding 
Service Reduces Average Rate 
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IDAHO V POWER 
Eliact vicily Does So MUCH Costs So LITTLE! 


H.uillpay yout investigate ELECTRIC COOKING 


STRONG on local interest, colorful broadsides such as this do an interesting, profitable 


contact job for Idaho Power and pave way for commercial man’s sales call 
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Another interesting report from 
Mr. Mayer is that numerous requests 
have been received by Idaho Power 
from restaurateurs to feature their 
establishments in forthcoming broad- 
sides. Slogans on the outside of the 
envelopes, different in text but alike 
in form, have aided the “another 
electric installation” angle, according 
to the company. 


Fluorescent Lighting 
for Glass Flowers 


Harvard University’s unique collec- 
tion of glass flowers at Cambridge, 
Mass., has recently been relighted 
with fluorescent units better to bring 
out the color and structural details 
of this extraordinary display. Located 
at the University Museum on Oxford 
Street, the exhibit has attracted vis- 
itors for many years from all over 
the world. Through the courtesy of 
G. K. Saurwein, superintendent of 
engineering at the university, the fol- 
lowing details of the new lighting lay- 
out are presented, including a further 
application of fluorescent units to the 
minerological section of the same 
building. 

The former lighting of both ex- 
hibits was by tungsten lamps in trans- 
lucent fixtures, giving an intensity 
of 3 ft.-candles or less at the display 
cases. In the new installation, for 
which the Thompson Engineered 
Lighting Co., Boston, was consultant, 
co-operating with R. B. Johnson, 
superintendent of maintenance at 
Harvard, the major objective was to 
raise the intensity to about 15 ft.- 
candles in the glass flower exhibit and 
to about 30 ft.-candles in the mineral 
section, eliminating glare to the ut- 
most degree feasible in. each case. 
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Miller trough type units illuminate world-famous glass flower display at Harvard (left) 


pe ee 


ones £4 


oo eee 


Art metal units bring out colors in mineral display (right) 


This has been effectively accom- 
plished, as the illustrations indicate, 
and with the result that the natural 
colors of the simulated flowers and 
their magnified parts appear as never 
before. Visitors remain longer in the 
exhibits and study the details more 
thoroughly. In the mineral exhibit the 
same thing is true, and the objects 
are revealed literally in a new light. 

Miller troffers 16 ft. long, each con- 
taining four 40-watt white tubes and 
equipped with baffles 12 in. apart, are 
mounted above the glass flower cases. 
The bottoms of the troffers are 5 ft. 
6 in. above the surfaces of the cases 
and 35 in. below the ceiling. The trof- 
fers are 7 in. deep, 10 in. wide at the 
top and 12 in. wide at the bottom. The 
cases are 26 in. wide (central double 
section 52 in. wide). and their tops 
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are 42 in. above the floor. In the room 
section illustrated the nearer aisle is 
47 in. wide and the further aisle 36 
in. wide, the troffers being placed 
substantially over the aisle centers. 
Wall cabinets are 46 in. high x 9 in. 
deep, 27 ft. 6 in. long over all, and the 
center counters are about 32 ft. long. 
The troffers are suspended by chains 
from the ceiling and are given an 
eggshell enamel on the inside sur- 
faces. The horizontal display cases 
are 9 in. deep. The baffles were pro- 
vided to cut out glare in the aisles. 
The mineral display, of which one 
section is with a meteorite 
cabinet at the right. is equipped with 
horizontal and 
extending along the side and end of 
the area. The lower edge of the case 


shown 


cases 38 in. wide 


is 33 in. above the floor and the fix- 










Composing Room Relighted with Fluorescent and Incandescent 


Before and after relighting the composing room of the Leader Press, Oklahoma City, Okla. 
production area was 12 ft..candles before, 65 ft.-candles after 300-watt incandescents were installed in glass luminaires. 
substitution of fluorescents for incandescents above tables at right and in background, also shielding of the fluorescents 
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ture (Art Metal, Cleveland, Ohio) 
height is about 6 ft. above the case 
and | ft. below the ceiling, suspension 
being by 4-in. aluminum pipe sup- 
ports. Three fixtures are used on this 
side of the room, each 50 in. long, 9 
in. wide and 3 in. deep, two 40-watt 
daylight tubes being used per unit. 
The meteorite case is 8 ft. 3 in. long x 
5 ft. 9 in. wide at the top, 33 in. from 
floor to display surface and 35 in. 
deep, with a 53-in. aisle at the left. 
Electric service at the museum, as 
in other Harvard buildings in Cam- 
bridge, is furnished at 13 kv. by the 
Cambridge Electric Light Company to 
the Harvard substation for distribu- 
tion over the university network. The 
museum requirements are in general 
of the long-hour type of load, influ- 
enced largely by daylight conditions. 









General illumination in the 32 x 75-ft. 
Note 
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THE FLUOR 
ESCENT LIG 
IS H HTING MA 
OT AND GETTING to = 


250 MILLION DOLLARS is the estimated expendi- 
ture for fluorescent lamps, fixtures, and installations this 
year. In 1940 it was under 100 million. These figures 
include no expenditures for production expansi t 


the present growing rate the first pillion-dollar y 
not far off. 
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HERE ARE 7 E 
FFECTIVE 
ANDING MARKET 
RIGHT NOW! 


1. PLENTY OF DISTRIBUTORS in your territory need 
more information about flu cent selling 
methods, ‘ohting layouts, and service data. 
iliti nd they cao develop their flu- 
orescent lighting market by actively sponsor- 
ing trade meetings -e a month to provide 
is _ General Electric 
has a progt with slide films and 
manuals for put s ade meetings- 


2. TEST CAMPAIGNS IN NEWSPAPER direct 
mail bring out é worthwhile . They 
tell “the rest of the cent lighting story’ > 
i.e., what fluorescent lighti rather than 
what it saves- G.E. has sus tions for local ad- 
yertising including mats and direct mail pieces- 
3, HUNDREDS OF LIGHTING SALESMEN report that 

»f the Footcandle Selectometer along 
with t t Meter is mos ‘tive since it 


they nee for better seeing: 
of these devices in your fluorescent 
sales work? G.E. can supply you: 


A, surveys yupicate that two out of three flu- 

nt lighting installations are bought, not 

sold. They also show that a poor installation of 

the 10-footcandle variety is apt tO inspire twO 

die jobs. Setting UP 

ery buying center 

ae llation as 4 stand- 

ard of comp4 a x effective way 
inspire more 50-footcandle installations. 


5. LoOcAL FLUORESCENT CONSUMER EXHIBITS 
demonstrations to acquaint the public with 
best usage of fluorescent lighting are proving 
most effective } increasin les. G-E. has 


complete plans for staging SU hibits. 


6. MANY yruities have found that installing 5° 
to 100 footcandles -, certain of their ow? 
stores and offices is another © ctive way tO 
give visib i of what they are selling- 


Are you using 


7. THOSE UTILITIES icipati e 49-Foot- 

candle Club find y more rep- 

i of 50-footcandle installations 

eral Electric will be glad to 

help yo ani r own 49-Footcandle 
Club. See you \ division office. 
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EW ENGINEERING IDEAS 


Interleaved Phases 
for Welder Bus 


By L. E. FISHER 


Director of Research : 
Bull Bog Electric Products Company, Detroit 


For heavy-current a.c. circuits to 
welders, furnaces and induction ovens 
it is most desirable to reduce voltage 
drop as nearly as possible to the d.c. 
values. To do so it is necessary to 
minimize the magnetic fields so that 


effects are kept low. This is accom- 


VOLTS DROP PER 100’ 
(WITH FULL RATED LOAD AT 
THE END OF THE RUN) 


40% 
R FACTOR OF LOAD 


WELDER supply in 2.000-amp. low-reactance bus duct. 


plished in LO-X BUStribution duct 
by splitting the phase bars and ar- 
ranging them in flat pairs which asso- 
ciate phases A and B, B and C, and 
C and A for three-phase. For single- 
phase runs the going and return con- 


VOLTS DROP PER 100’ 
(WITH 2500A. LOAD AT 
THE END OF THE RUN) 


t 
US 
+ tt 
a 
tt 
pif: : : 
oceeeeee 
ee ae 
oe 


POWER FACTOR OF LOAD 


LOW-VOLTAGE DROP attained for both 
single and three phase 

(a) For all sizes from 500 to 6,000 amp. 
of single-phase with full rated load at end 


of run. 
(b) For 2,500-amp. load at end of three- 
phase, 2,500-amp. run of LO-X bus. 


Insert shows split-phase arrange- 


ment, steel casing. porcelain insulators and fiberglass separator 
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ductors are parallel flat bars likewise 
very close together. 

Minimization of the alternating flux 
permits the use of steel for the casing 
with negligible increase in reactance 
and small eddy current or hysteresis 
losses. The supporting porcelain in- 
sulators are in compression and their 
mounting affords resiliency which 
cushions insulator shock in case of 
short circuits. The bars are } in. 
apart and between them is a 0.03-in. 
sheet of varnished fiberglass, held by 
the edges of the duct. 

Tests show that, even for*the low 
power factors often encountered in 
welder and furnace circuits, the total 
voltage drop is well within a range 
that assures good voltage to the 
production equipment. 


Transmission Formula 
Is Reasonably Exact 


By B. E. ELLSWORTH 


Electrical Engineer 


lowa-Nebraska Power Company, 


Lincoln, Neb 


There are several accurate trans- 
mission line regulation formulas 
which are well known to engineers, 
but they are long and some of them 
require the subtraction of large num- 
bers which introduce large errors 
when slide rules are used. By accu- 
rate formulas is meant accurate 
when distributed capacity between 
conductors is omitted. (Distributed 
capacity can most easily be accounted 
for by assuming an improvement in 
power factor.) This capacity effect 
on voltage is low even in 115-kv. 
systems. 

The convenient formula, known to 
most engineers, is: 

Ee = En + IR + 1X 
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vt when pressure of defense requirements is taxing 
the wits and capacities of manufacturers, NOW is the 
time to look to the quality of service and equipment 
TEAC eC RL A Pitan ai) 
demand the most service from raw materials which are being 
rationed to manufacturers. 4) Over and above our sharing 
in the production of defense materials, we dedicate our 
mT tte LT CRiNm ml mia telat i ei 
MaMa Ole itt ee WA ATL NTT a IT MPT) Yet Mee Colas) 
range planning and latitude of specifications, we can help 


your position by eliminating many of the unnecessary 


-_ 
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SERVING THE 
ARTERIES 
o$ 


INDUSTRY 


ADY"2N MERGENCIES 


RAILWAY ano INDUSTRIAL ENGINEERING COMPANY, GREENSBURG, PA. 


Vanufacturers of Outdoor and Indoor Hi-Pressure Contact Switching Equipment, Bus Supports, Metal Enclosed Buses and Switches, Distribution 
Cutouts and Switches, Interlocks, Automatic Switching Systems, Heavy Duty Channel Bus Structures and Substations, 








Per Cent Error in Eg 


40 60 80 
Lagging P.F. 


100 60 40 20 


Leading P. F. 


CHART shows that the short transmission line formula is accurate to 1 percent for 


ratios and power factors 


The voltage drop in the line is: 


Ec — Ep = 1,R + 1X 


The generating and receiving-end 
voltages are to neutral. R and X are 
the resistance and inductive reactance 
of the system or line respectively. 
I, and J, are the components of the 
current in phase and in quadrature 
with the voltage respectively. 

The /,X term is positive for lag- 
ging power factors and negative for 
leading power factors. Voltage drop 
and regulation can be figured by 
adding and multiplying small num- 
bers. While the formula is called 
approximate, yet the results, if cal- 
culations are done on the slide rule, 
may easily be more accurate than if 
the longer formulas are used. 

The accompanying curves show the 
error that may be expected when 


using this formula for different R 
and factors. These 
curves were prepared by using an 
example with a high voltage drop 
{average around 10 percent) so they 
may be considered as giving the 
probable maximum error in the value 


X 
FE, for any given Pr tatio. 


From the curves it will be noted 


ratios power 


between 90 percent lagging and 40 percent 
leading. 


2. For x ratio of - 


R 4° 
10 percent lagging and 80 percent leading. 


Power factors below 


In general, when the reactance in 
a line is high errors will be experi- 
enced near unity power factors. 
Where the resistance of line is high 
errors will be experienced at low 
power factors. The convenience and 
ease of using this simple formula are 
very apparent and it can be safely 
used if the resulting error is known. 


Ground Indicating 
Scheme for Feeders 


By A. E. ANDERSON 


General Electric Company, Philadelphia, Pa. 


A ground alarm and _ protective 
scheme has been developed for a dis- 
tribution system consisting of eight 
groups of feeders, each group com 
prising one three-phase power circuit 
and one single-phase lighting circuit. 
The three-phase and single-phase cir- 
cuits have one common conductor. 
The scheme was recently supplied to 
Cia Electrica De Bucamerango, San- 
tander, Colombia, S. A. 


One of the more conventional 


2300 volts 3-phase 3-wire 60 cycles 


trans for- 
mer 


To 
bell alarm 


51-NX 


4 circuits 
52 


* 
tc @ 
ere 


op Sw. 
<Same—> 3 
CT ratio 
Nb D 
A 1 


ae | 
ase 
toad 


TC 


—— 387. 
| sinter 
“1-3 

® 


52-1-1 
(A) 


Single 
phase 
load 


TC 


@-£5-Circuit includes 


51-N-1 
Grounding 
resistor 


4 coils of SI-N-2, 
mane” SINS "oreo 
A-Ammeter 
TC-Trip coil 
Tr. sw.-Ammeter transfer switch 
W- White indicating lamp 
51-N-common ground overcurrent relay 


1 + 6 . 
._Remaining circuits 
similarly connected 


CT- Current transformer 
PT- Potential transformer 


5I-NX- Relay-aux. to 5I-N-hand reset 


5I-N-l ground overcurrent relay for OCB group No.! 
52-1-1- OCB supplying single-phase load from OCB group No.! 


52-1-3 OCB supplying three-phase load from OCB group No! 
that this formula can be used with 
| percent or less error in the results 


PROTECTIVE and ground alarm scheme for use with single- and three-phase circuits 
if the following power factors and 


having one conductor in common. 


xX Secondary of current transformer in single-phase circuit is connected to secondary of cur- 
R ratios are omitted: rent transformer in three-phase circuit through which both single- and three-phase current 
flows. Current induced by single-phase load circulates between these two current trans- 


formers. Current induced by three-phase load is confined to devices associated with three- 
phase circuit. 


1. For 


R : 4 
X ratio of T° Power factors are 
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earning The Cause 


Won’t Fill The Orders 


The shafts have stopped turning. 
Hands that can set a tool-rest to a hair 
are wrapped around pool cues down at 
Joe’s place. Mirror finishes on Assem- 
bly’s floor are dimming over with the 
first hints of rust. 

Learning the cause of your fire won’t 
help. What you wanted was the chance 
to produce — without Fire’s interrup- 


tion. Perhaps you counted on a “‘fire-. 


proof” building. Or on employees 
trained to be ever-watchful. You can’t 
-—as the record of thousands of fires 
will show. The record proves that 
there’s only one way to stop fire at its 
source. That way is automatic sprinkler 
fire protection. 

Fortunately, there isn’t the slightest 
need to compromise with quality when 


iM 


ENGINEERED FIRE PROTECTION 





( 


(Y 


GS 


G) 


you install it. For the world’s best- 
known fire protection system—Grinnell 
-—can be bought as an actual cash- 
dividend-paying investment. The chart 
below proves it. 

Built lock, stock and barrel by the 
world’s leader in fire protection; pre- 
fabricated to a Grinnell-engineered lay- 
out, then installed with minimum dis- 
ruption; proved dependable by eight 
thousand fires killed in the past ten 
years alone — a Grinnell System is the 
best guardian of spinning shafts your 
plant can have. Owners of fifty billion 
dollars’ worth of the world’s property 
have chosen it. Take your first step 
today. Write Grinnell Company, Inc., 
Executive Offices, Providence, R. I. 
Branch offices in principal cities. 





FOR UNINTERRUPTED PRODUCTION 


Grinnell Company, Inc. * Grinnell Company of the Pacific * Grinnell Company of Canada, Ltd. ¢ 
General Fire Extinguisher Company * American Moistening Company * Columbia Malleable Castings 
Corporation * The Ontario Malleable Iron Company, Ltd. 
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QUESTIONS and ANSWERS 
about Automatic Sprinkler 


Fire Protection 


Q. Who says I’m 
not protected? I 
have complete in- 
surance coverage! 


A. 43% of all 
burned busi- 
nesses are never 
resumed, regard- 
less of insurance. 





Q. My building is 
metal; its contents 
are non-combusti- 
ble. Why should I 
have sprinklers? 


A. A metal mill 
burned to ruins 
in an afternoon. 
Oil vapor had 
condensed on in- 
side walls. 


Q. What do you mean —a Grin- 
nell System pays for itself? 


A. The chart shows a typical 
case. Insurance without Grin- 
nell System, $5,000 yearly. 
With Grinnell, premium re- 
duction paid for the system 
in 8-1/3 years. After that, 
$3,000 a year clear saving! 
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A real advance in design the 
heavy duty “Kitchen-King” offers 
exceptional adaptability and im- 
proved cooking conveniences ata 
moderate price. For flexibility, 
the cooking surface and bake 
even are constructed sectionally 
and may be purchased separately 
for any arrangement. All of the 
advantageous economies and ac- 
curacy of electric cooking are pro- 
vided — three-heat switches con- 
trol each half section of the three 
12”x24” cooking surfaces—top and 
bottom oven heat separately con- 
trolled with three-heat switches— 
yes, your customers will appre- 
ciate the fast, efficient cooking 
with “Kitchen-King”. We invite 
your investigation. 


— WRITE TODAY FOR 
COMPLETE INFORMATION 


tT te lM i Lalas) 


Cooking Equipment and 


vm Appliances 
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ground indicating schemes (in the 
neutral of the power transformer) 
previously used did not indicate 
which circuit was grounded. Of 
course, on ground indication, it would 
be possible to open the circuit break- 
ers and, by the process of elimina- 
tion, determine which circuit was 
grounded. It became desirable to 
include in each feeder group some 
means which would indicate on which 
feeder group the ground occurred 
and, in addition, would automatically 
trip the proper circuit breaker or 
breakers and sound an alarm. 


Control Circuits 


Referring to the accompanying dia- 
gram and assuming that circuit 
breaker 52-1-3 is open and circuit 
breaker 52-1-1 closed, supplying sin- 
gle-phase load, it will be seen that 
the induced current is confined to the 
secondaries of the two current trans- 
formers, as indicated, and that none 
of this current flows in the parallel 
circuit formed by coil of relay 51-N-1, 
ammeter and trip coil. 

When circuit breaker 52-1-1 is open 
and circuit breaker 52-1-3 is closed 
the ground protection functions in the 
same manner as in a conventional 
three-phase circuit, utilizing a relay 
responsive to the zero-phase sequence 
(residual) current. 

If both circuit breakers 52-1-1 and 
52-1-3 should be closed simultane- 
ously and each is supplying load, the 
effect of the single-phase current will 
be subtracted from the output of the 
current transformer located in the 
common conductor. 

Each single- and three-phase cir- 
cuit has its own oil circuit breaker, 
ammeter and overcurrent tripping 
means for phase-to-phase faults, while 
the phase-to-ground responsive means 
is common to the two circuits. 

A current transformer of lower ra- 
tio than those in the distribution 
circuits and a current-limiting resistor 
are connected in the neutral circuit 
of the power transformer. By the use 
of a wattmetric relay (51-N-1) having 
one of its coils in the residual circuit 
of the feeder current transformers lo- 
cated in the transformer neutral cir- 
cuit, it is possible to obtain an oper- 
ating point below that of the common 


ground overcurrent relay 51-N, which, 


in effect, determines the operating 
point of this combination of devices. 
The polarizing coils of the remaining 
seven wattmetric relays are connected 
in series, 


ELECTRICAL 


When ground current of sufficient 
magnitude is obtained on either the 
single- or three-phase circuit, device 
51-N energizes an auxiliary relay, 
51-NX, which sounds an alarm, and 
at the same time energizes a bus to 
which is connected a white indicating 
lamp, as well as the contacts of the 
ground overcurrent relays of the va- 
rious circuit breaker groups. If a 
ground should occur on either the 
single- or three-phase circuits sup- 
plied by circuit breakers 52-1-1 or 
52-1-3, relay 51-N-1 will complete a 
circuit to the trip coils of the former 
circuit breakers, tripping whichever 
circuit breaker is closed. A target on 
the various relays shows the group 
to which the tripped breaker is con- 
nected. 


Thermal Demand and 
Watt-Hours Combined 


By PAUL MacGAHAN 


Meter Division, Westinghouse Electric 
& Manufacturing Company, Newark, N. J 
Advantages of the demand system 
of rates for electric service have con- 
tinuously inspired a desire to extend 
these rates to the smaller loads. The 
familiar block interval or motor-timed 


COMBINATION watt-hour and thermal de- 
mand meter 


demand register built into a standard 
watt-hour meter as a complete unit 
was a step in this direction. 

To extend the demand rate system 
to still smaller loads, it is necessary 
to have a meter which is sufficiently 
simple to require practically no more 
maintenance than the watt-hour meter 
itself and to be sufficiently low in 
price. 

An answer to this problem has been 
found by reviewing in modified form 

WORLD @® 
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the earliest development of the 
thermal demand meter. 

These early demand meters, how- 
ever, were separate units from the 
watt-hour meters and thus required 
the installation of two meters for any 
given load. This condition was suffi 
cient to deter their use for the small- 
est industrial loads in question. 

In the new meter illustrated the 
thermal wattmeter principle is ap- 
plied to measuring the demand and is 
combined ingeniously with a conven- 
tional induction type watt-hour meter 
to form a single self-contained unit. 


“E” Transformer or 
potential coil 





ELEMENTARY DIAGRAM showing pzin- 
ciple of operation of the thermal method 
of measuring power 


Explanation—Current | divides and passes 
through two equal heaters, a and b. The 
current E is proportional to line voltage and 
circulates in the direction indicated by the 
arrows. The quantities E and / must be con- 


sidered as vectors. For a, current = E + 5- 
For b, current = E — : (1) @ heating = 
(e2 + El + £ r. (2) b heating = (2 — 
EI +4 ) r. These two values (1) and (2) 


are subtracted by the differentially wound 
bimetal springs which are heated by the 
coils a, b, and operate the demand pointer. 
Then a— b= 2Elr, a quantity proportional 
to watts. 


This complete one-unit combina- 
tion is made possible because the 
transformer, which was self-contained 
in earlier thermal meters, is elimi- 
nated. Instead, the voltage compo- 
nent of the thermal element is fed by 
a secondary coil wound directly over 
the potential coil of the watt-hour 
meter, which, therefore, functions as 
a transformer. It is interesting to note 
that the current in this secondary coil 
has no appreciable effect on the quad- 
rature adjustment of the watt-hour 
electromagnet. 

This arrangement is facilitated by 
an improved design of the thermal 
unit, which in connection with eare- 
fully worked-out heat storage and in- 
sulation greatly reduces the required 
operating energy. 
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But we don't eavesdrop—we cooperate! 
From the moment of conception, Southern 
States has had determination not to put prod- 
ucts on the market merely to sell something, 
but to create electrical equipment that solves a 


definite problem. This determination is still 
the guiding policy of Southern States. Our 
development engineers still go into the field 
with sleeves rolled up to find gaps that need 
filling. That’s why Southern States’ equipment 
does its job so dependably. Southern States’ 
tried products are improved in anticipation of 
changing trends; new products are developed 
to meet new needs. 


EQUIPMENT (Gi) — CORPORATION 
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Manufacturers of High Voltage Electrical Equipment 


BIRMINGHAM, ALABAMA 


Representatives in Principal Cities 
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Welder Control 


New capacitor-discharge control is de- 
signed for use with stored-energy type re- 
sistance-welding machines. Two tap 
switches select the number of capacitors 


' 


Capacitor-discharge contro! for resistance 
elding; includes 22 capacitors. General Elec- 
tric Co., Schenectady, N. Y. 


" 
w 
desired in one-unit steps, each of 120 mfd. 
Operation of welding machine is prevented 
if capacitor voltage is more than 3 per- 
cent below its pre-selected value. Safety 
devices such as discharge contactor, cir- 
cuit breaker and interlocks are included. 


Fluorescent Tester 

Pocket size instrument is available to 
determine cause of failure of fluorescent 
lamps, starters and ballasts to operate 
properly. It has two starter adapters for 
testing, two receptables for testing starters, 
and a glow lamp. Fixtures need not be 
removed from ceiling. 


snd =soballasts for the re 
Mitchell Manufacturing Co. 
Ave Cr 39g 
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106'' midget relays; maximum con 
capacity based on non-inductive load: 
volts, 4 ar on single break, 6 
and a.c.; 23 to 


le break, d.c. 
amp. d.c. and 4 amp. 4a.c. on 
an 


eak amp. d.c. and 6 amp. a.c. on 
eak. Ward Leonard Electric Co., 
Vernon, N. Y. 


Midget relays are furnished with a 
molded bakelite base. All double-pole re- 
lays have rubber-insulated lead wires. On 
double-pole, double-throw relays, contacts 
carried by the bakelite arm are secured by 
a spun-over riveting operation that re- 
quires no facing and thereby eliminates 
open-end grain contact. 


Decade Capacitor 


scade capacitor; ranges, I|.1 mfd. total in 
Ol-mfd. steps, and I.I| mfd. in 0.001-mfd. 


eps. Industrial Instruments, Inc., Jersey City, 
| 


N. J. 

Suitable for bridge measurements a 
decade capacitor employs paper or mica 
dielectric capacitors. It has knobs and dials 
calibrated directly in capacitance so that 
reading from left to right totals up the 
value available at the binding posts. Accu- 
racy is said to be 1 percent. 


Ground Rod Driver 


For installing either hollow or solid 
ground rods, sectional ground rod driver 
is slipped over rod to be installed ver- 
tically and driven with pile driver action. 
When first section of pipe touches the 
ground, it is removed and driving is con- 
tinued until shore section of pipe touches 
the ground; then the driver is removed 
and used as a sledge. 


J dri * ground rod sizes up to 


iver 
eter. A. B. Chance Co., Centralia, 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


ELECTRICAL 


Brace Gain 


A brace gain, made of openhearth steel 
and galvanized, has been made available 
to eliminate the expense of gaining wood 
poles and the necessity for wood or steel 


"No. 4291"' brace gain: useful on arms up 
to 10 ft. long. Locke Insulator Corp., Balti 
more, Md. 


crossarm braces. Impulse strength of the 
wood circuit is not reduced by any appre- 
ciable amount, it is claimed. 


Resistors 


Negative temperature coefficient resistors 


maximum wattage ratings range from 0.75 t 
3.0 watts; sizes in inches, 5/32 x %, 5/32 x '/ 
5/32x 1, and '4 x1. Keystone Carbon Co. 
Saint Marys, Pa. 


Additions to the company’s line of re- 
sistors are four sizes of round units with 
metal coated ends, permitting the use of a 
cartridge or clip method of mounting. 


Limit Bridge 


""No. 618"' Percent limit bridge. 
Mfg. Co., Collingdale, Pa. 


Shallcross 


Multi-tapped resistances with varying 
unit value can be tested rapidly and accu- 
rately, it is claimed, with a new design 
of resistance ‘measuring instrument. The 
bridge has mercury wells for attaching a 
multi-tap resistor and binding posts for 
connecting a galvanometer and _ battery. 
A rotary switch selects the unit of the 
multi-tap to be tested and at the same 
time places the proper resistance stand- 
ard in the circuit. 
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HUBBARD an» COMPANY 


PITTSBURGH . . . OAKLAND G CALIFORNIA .. . CHICAGO 


NG THE LOAD ON HUBBARD HARDWARE” 


















A “‘Grand Champion’ horse in the highly 
trained gaited classes has won his place through 
proficiency in two general classifications—con- 
formation and performance. We all know about 
‘“performance’’ whether it concerns horses or 
Pole Line Hardware, but conformation is some- 
thing vastly different, though closely related. 

With horses it is the shape of the head, the 
contour of body and legs, the placement and 
carriage of ears, mane and tail. A horse is born 
with it or without it. In hardware it is**design’’, 
and must be put into the article by someone 
who knows. 

Hubbard 4-11-44 Wireholders have “‘ clicked 
with judges’’ all over the world. Their design 
has been approved, tested and checked by 
‘““performance’’ for many years and under all 


conditions. 


If you have not yet used the BLUE RIBBON 
4-11-44 Hubbard Wireholder, you are in for a 
pleasant surprise. Write for a sample to look 
over and test-——and “‘judge’’ for yourself. 










HUBBARD AND COMPANY 
Advertising Department 






6301 Butler St. Pittsburgh, Pa. 





That bright orange jersey is a familiar sight to utility 
executives who depend on ASPLUNDH for Econom- 
ical Line Clearing. He is just one of a thousand expert 
field men whose services guarantee perpetual free- 
dom from power line failure due to trees. 


One of our several different contracts is sure to 
exactly meet your requirements and budget... . 


ASPLUNDH 


TREE EXPERT COMPANY 


Jenkintown, Pennsylvania Ogonitz 3750 


Chicago, IH. 


N. Y 
Randoleh' 7773 Columbus, Ohio 


Binghamton, N. Y. Cambridge, Mass. 
Binghamton 4-5314 Adams 5432 Kirkland, a 


Kirkland 5330 


Alexandria, Va. Washington, D. C. 


Balti ™ > 
Alexandria 3581 Shepherd 5249 saberae’ Fee 


Durham, N. C 
Glenburnie 790-J 


Durham X-5544 


Rutherford, N. J. New Castle, Pa. Pittsburgh, Pa. 


° Omaha, % 
Rutherford 2-7434 New Castle 2285 Atlantic 9798 euanle Sone 


Atlantic 8305 
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TECHNICAL LITERATURE 


NeuTRALIzZING TRANSFoRMERS—An engi- 
neering report by the Joint Subcommittee 
on Development and Research of Edison 
Electric Institute and Bell Telephone Sys- 
tem describes two types of neutralizing 
transformers, one developed for use on 
communication circuits serving power sta- 
tions, and the other for reducing the effects 
of low-frequency induction on open-wire 
telephone lines, Data are given whereby 
the effectiveness of these transformers can 
be determined. Copy of Engineering Re- 
port No. 44, “Neutralizing Transformers, 
Publication H-12, may be obtained from 
Edison Electric Institute, 420 Lexington 
Ave., New York, N. Y. Price 75 cents to 
non-members in U.S.A. 


Cotp Fitting Comprounp—A_ 20-page 
booklet contains characteristics, test data, 
applications, and installation data of a 
compound for filling cable joints or ter- 
minal boxes. A sketch is included for a 
straight-through emergency joint for 3-core 
cable up to 11 kv. This information is 
made available to maintain electrical serv- 
ice, particularly during hostilities when re- 
pairs must be made rapidly. Copy may be 
obtained from W. T. Henley’s Telegraph 
Works Co., Ltd., G.P.O. Box 249, London, 
E.C.1, England. 


Sitver ALLoy Brazinc—Joint design 
and the joining process by low temperature 
brazing with silver alloys are discussed in 
a publication, “Best Joint Designs for Sil- 
ver Alloy Brazing,” obtainable from Handy 
& Harman, 82 Fulton Street, New York, 
N. Y. Some points covered are types of 
joints, shear depths, applying the alloy, 
method of heating, and electrical condue- 
tivity; these are supplemented with data as 
well as illustrations on the application of 
Sil-Fos and Easy Flo, silver alloys. 


Fuses—A “Revised Report on Standards 
for Fuses above 600 Volts” covers all types 
of fuses whether for indoor or outdoor 
service. Service conditions, ratings and 
tests are included, as well as recommended 
methods for determining the rms value of 
sinusoidal current wave, and of determining 
the equivalent steady-state rms current. 
Copy of the report, publication No. 25, July 
1941, is obtainable from American Institute 
of Electrical Engineers, 33 West 39th St., 
New York, N. Y. 


BIBLIOGRAPHY OF RELAY LITERATURE, 
1927-1939. By Relay Subcommittee of 
A.LE.E Committee on protective devices. 
Presents nearly 450 annotated references to 
world-wide literature on protection, service 
restoration, test, stability, calculations, in- 
strument transformers and auxiliaries. Pre- 
pared in lieu of revision of NELA Relay 
Handbook of 1931. Published by American 
'nstitute of Electrical Engineers. 16 pages. 
Price (to non-members) 50 cents. 


“CATECHISM’ —A series of questions and 
answers provides a working knowledge of 
‘lectrical phenomena and _ terminology, 
listed in a 48-page publication, “Cate- 
chism of Electrical Machinery.” The new, 
revised edition begins by explaining elec- 
tricity and magnetism as utilized in electric 
generators and motors and discusses im- 
portant electrical measurements. Princi- 
ples of a.c. and d.c. generators and motors 
are presented. Simplified diagrams and 
tables of practical application are included. 
Copy of the “Catechism,” Bulletin E100C, 
is available upon request on your busi- 
ness letterhead to Fairbanks, Morse & Co., 
600 South Michigan Ave., Chicago, III. 
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SMALL 
AND NEAT SPLICING SLEEVES 


ee 
Pl ha 
DEPENDABLE 


OFFSET DEAD-ENDS 






ERE’S a complete method of splicing 

and dead-ending distribution lines 
that will meet your requirements and assure 
complete satisfaction. 


Years of service have proven conclusively 
that Nicopress Splices are strong, that the 
conductors will not pull out, and that they 
have a lasting high conductivity. 










SUSPENSION 
DEAD-ENDS 


And as for Dead-Ending, you just can’t 
beat Nicopress. Both Nicopress Offset and 
Suspension Dead-Ends are designed to sim- 
plify the work and assure strong, trouble- 
free installations. 






A desirable and important feature common 
to both Nicopress Offset and Suspension 
Dead-Ends is their ability to withstand the 
strains of vibration. 







The same compact, easy-to-operate Nico- 


press Tool is used for making line splices 
and Dead-Ends. 


An ever increasing number of Light and 
Power Companies are standardizing on 
Nicopress. 









Order Nicopress from your Jobber today— 






& 
THE NATIONAL TELEPHONE SUPPLY COMPANY 
Manufacturer of 
Specialties for Power and Communication Lines 
5100 Superior Avenue Cleveland, Ohio 


Canadian Mfr.—N. Slater Co., Ltd., Hamilton, Ont. 
Export Distributor—INTERNATIONAL STANDARD ELECTRIC CORP., New York, N. Y. 
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Turbine Lubricant of Unparalleled Qu 


1 REFINED BY HE AL of the elimination of oxidation catalysts 
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a: Genk oF Gulf Oil Corporation Gulf Refining Company EW 
oe Peed. 3800 Gulf Building, Pittsburgh, Pa. 


Please send me my copy—no charge—of the brochure “Gulf- 
crest Turbine Oil.” 


Name 





Company— 
Address 
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EWS ABOUT PEOPLE 


Johns-Manville Makes 
Executive Appointments 


Appointment of R. F. Orth as man- 
ager of Johns-Manville’s public utility 
and electrical department has been an- 
nounced. 

After being graduated from Texas 
A. & M. College in 1923, Mr. Orth en- 
tered the employ of the Western Elec- 
tric Co. In 1924 he joined the Johns- 
Manville organization, and since that 
time has served in various capacities. 
In 1940 he was made staff manager for 
J-M transite pipe sales in the west with 
headquarters at St. Louis, a position 
which he held until his recent move to 
New York to take 
duties. 

John A. O’Brien, who was recently 
elected to the position of vice-presi- 
dent of Johns-Manville Sales Corp. 


over his present 


J. A. O’Brien 


(ELectricaL Worip, October 4, page 
74), has been general sales manager 
of the power products and industrial 
department since 1938. He began his 
career with Johns-Manville in 1915. In 
addition to his new executive duties 
Mr. O’Brien will continue in his posi- 
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R. F. Orth 


tion in the power products and indus- 
trial department. 


> Watter E. HAWKINSON, treasurer of 
the Allis-Chalmers Manufacturing Co. 
since 1936, has been elected to the joint 
position of secretary-treasurer. He as- 
sumes the secretarial duties of William 
A. Thompson, vice-president and secre- 
tary, who resigned recently after forty 
years of service with the company. 


PC. M. Carson, operating superin- 
tendent of the Albert Lea, Minn., ter- 
ritory of Interstate Power Co., has been 
named to succeed M. E. Hatt as man- 
ager of the northwestern district. Mr. 
Hall retired from active service with 
the company in August. Succeeding Mr. 
Carlson as operating superintendent at 
Albert Lea will be JosepH Koevente, 
formerly load dispatcher there. 


> Brooks STEVENS, industrial designer, 
has been retained by the Four Wheel 
Drive Auto Co., Clintonville, Wis., to 
restyle and streamline future FWD 
truck models. A graduate of Cornell 
University, college of engineering, Mr. 
Stevens is well-known in the industrial 
design field. 


ELECTRICAL WORLD e 


Personnel Changes Made 
in Electrical System 


Announcement has been made by 
the Detroit Edison Co. of changes in 
duties of several members of the elec- 
trical system. 

George H. Doan, assistant to super- 
intendent, has been given charge of the 
development and application of ade- 
quate and economical construction and 
operating standards for the system. He 
continues in charge of communication 
systems, trouble reports, cable testing 
and fault location. 

Samuel Fraser has been appointed 
assistant to the superintendent of the 
electrical system, reporting directly to 
the superintendent. In this capacity 
he has general responsibility for the 
operation of the entire electrical sys- 
tem. 

Edward R. Moore was made budget 
engineer. He is responsible for system 
budgets, adequacy of major equipment 
stocks and cable commitments, proj- 
ects priorities and cost control of new 
projects. 

F. Clifford Pohl was appointed sup- 
erintendent of substations, in charge 
of all substations and switching sta- 
tions for which the substation depart- 
ment is responsible. Casper F. Ries has 
been appointed assistant to superin- 
tendent of substations. Mr. Ries will 
continue as department supervisor of 
training. 


> Cuartes I. Maust, assistant engi 
neer, Public Service Electric & Gas 
Co., has joined Ebasco Services, Inc., 
as assistant engineer. 


> 0. A. SoperBerc has been transferred 
from the Philadelphia district office of 
the Combustion Engineering Co., Inc., 
to the managership of the Detroit dis- 
trict office. This position was left vacant 
since W. J. Vogel was transferred to 
New York as executive engineer. Mr. 
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Measure Speed — Simyaly by Touch 


“FRAHM” “itratins TACHOMETER 
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Consider the advantages of a Portable Hand 
Tachometer that does not even “‘see”’ the rotating 
shaft, that has no wearing parts or pointer, that 
requires no belts, gears or electrical connections 
and that cannot lose its calibration through lack 
of oil or over-speeding. 


Simply hold the Frahm Tachometer against 
some stationary part of the machine under test. 
Almost immediately one of the calibrated reeds 
begins to vibrate and the corresponding point on 
the scale shows the speed. 

It works by mechanical resonance. Slight vi- 
bration of the machine passes into the instrument 
throughthe point of contact and the particular reed 
which is in tune goes into responsive vibration. 

This unique device may help to solve your 
speed-measuring and vibration problems. Made 
for both hand use and for permanent mounting, 
ranges from 900 up to 30,000 r. p. m. 

Write for Bulletin 1590W 


JAMES G. BIDDLE CO. 


1211-13 Arch Street, Philadelphia, Pa. 
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Soderberg was identified with the Win. 
chester Arms Co., Griscom-Russell Co. 
and the Sun Oil Co., before affiliating 
himself with the Combustion Engineer. 
ing Co. 


Blaw-Knox Co. Appoints 
E. A. Wert Vice-President 


Edwin A. Wert has been appointed 
vice-president of the Blaw-Knox Co. in 
charge of engineering and sales of its 
power piping division. The new di- 
visional executive,. taking the position 
held until recently by S. J. Horrell, 
has been a consultant for the company 
for a number of years and goes to 
Blaw-Knox from the Detroit Edison 


Co., where he has been engaged in a 
engineering and design capacity for 
eighteen years. 

Mr. Wert is well known for his work 
on piping design and recently devel 
oped, in behalf of Blaw-Knox (, 
simplified formulas for determining 
the stresses in power piping systems 
He is the inventor of the Blaw-Knot 
functional spring hangers and_ vibre 
tion eliminators for high-pressutt 
high-temperature piping systems. 

An alumnus of the University of Cal: 
fornia, he is a member of the Amer 
can Society of Mechanical Engineet 
and has served as a lecturer at the De 
troit Institute of Technology. 


> B. W. Burron, formerly dist id 
superintendent of the Georgia Powe 
Co. at Albany, Ga., has been tam 
ferred to Columbus as district supe™ 
tendent. A. C. DeLamar, formell 
connected with the Columbus distrié 
succeeds Mr. Burton in Albany. 


> Joun W. Waker, formerly @ 
engineer of the Northern Indi 
Power Co. and of the Central Ind ; 
Power Co., before their consolidal 
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VITAL QUESTIONS © ANSWERS 
ON FLUORESCENT LIGHTING. 


by HYGRADE 


@. How can you, in planning fluores- 
cent lighting installations, select a 
manufacturer thoroughly qualified to 
handle the entire job? 


A. Look at the record. It shows three 
things: first, Hy¢RADE pioneered in the 
fluorescent fixture business; second, 
HycraDE has paced the field, has in- 
troduced the best things first, and in 
cases where available parts and acces- 
sories failed to meet exacting stand- 
ards, has actually designed and made 
these parts; third, Hy¢RaDE supplies 
everything in fluorescent at its finest- 
for every kind of installation! 


@. How can you be sure of securing 
top fluorescent light output and effi- 
ciency at all times? 


A. The answer to this is indicated in 
exclusive Hy¢RaADE patents filed in 
Washington. These patents describe 
the superior coating used in HYGRADE 
Fluorescent Lamps— assuring you 
even distribution of light along the 
entire length of each lamp—more 
pleasing appearance — standardized 
colors—finer all-round performance! 


@. How can you be sure of specifying 
fluorescent lighting equipment that 
will stand up? 


A. Find out how far various manu- 
facturers go in backing it up. HY¢RADE 
goes all the way—designs, engineers, 
makes, assembles, sells, ships,, and 


GUARANTEES every unit! 


@. How can you be sure that installa- 
tions will be completed swiftly and 
inexpensively ? 


A. Check with anyone who has speci- 
fied Hycrape. He will tell you that 
Hycrabe’s policy of making, assem- 
bling, and shipping fixtures complete 
evts breakage in transit —speeds in- 
stallation— insures a better job! 


@. How can you get complete infor- 
mation on HyGRAbDE Fluorescent Light- 
ing equipment in a quick-reading 
easy-reference form? 


A. Write us today for a free, file- 
size kit—containing catalogue, prices, 
specification sheets. 


HYGRADE SYLVANIA CORPORATION 
Dep’t EW2, Salem, Mass. Est. 1901 


Also makers of Hycrape Incandescent Lamps 
and Sylvania Radio Tubes. 


Brilliantly lighted new showroom, Consolidated Edison Company, New York, N. Y. 
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Veteran Craftsmen 


Made Them Both 


A lot of juice has gone over the wires since those "Early Birds" shown 
above were the last word in high tension insulators. But every improve- 
ment in utility service has found Victor ready with insulators to meet 
new demands. The same specialists who designed and fabricated the 
porcelain of a generation back are right here at Victor applying their 
long experience to the production of our latest types. This "old hand" 
expertness results in uniform quality and safe performance of every 
Victor Insulator . . . Glad to quote on your requirements. 


a GOOD 7/niulator 


VICTOR INSULATORS, INC. 


VICTOR, NEW YORK 
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into the recently organized Public Serv- 
ice Co. of Indiana, Inc., has been ap- 
pointed assistant to G. J. Oglebay, vice- 
president of the new company. 


OBITUARY 
C. L. Clarke 


Charles L. Clarke, oldest surviving 
former associate of Thomas A. Edison, 
died at Newton, Mass., on October 9, 
at the age of 88. Mr. Clarke was the 
last of the charter members of the 
American Institute of Electrical Engi- 
neers, founded in 1884, and served the 
Edison Pioneers as president in 1925. 

He entered the laboratory of Thomas 


A. Edison at Menlo Park, N. J., as an 
assistant in 1880. The following year 
Mr. Edison appointed him chief engi- 
neer of the Edison Electric Light Co., 
in which capacity he had charge of all 
the mechanical engineering for the 
pioneer system. 

Mr. Clarke joined the staff of the 
General Electric Co. in Schenectady, 
N. Y., in 1913, serving successively as 
consulting engineer and research spe- 
cialist until his retirement in 1931. He 
was born in Portland, Me., on April 16, 
1853, and received M.S. and C.E. de- 
grees from Bowdoin in 1879 and 1880, 
respectively. 


> Joun M. CostELLo, vice-president 
Central New York Power Corp., Syra- 
cuse, N. Y., died on August 15, in his 
fiftieth year. Mr. Costello joined the 
Niagara, Lockport & Ontario Power 
Co. in 1911. He served as district man- 
ager of the company, eastern division 
from 1925 to 1928, and executive man- 
ager of the eastern territory from 1928 
to 1930. He was elected assistant vice- 
president of the Buffalo, Niagara & 
Eastern Power Corp. early in 1930 and 
later that year was transferred to Syra- 
cuse as general manager of the Syra- 
cuse Lighting Co., Inc. Subsequently 
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INDUSTRIAL WIRING 


tbe dependable, designed to do their jobs. 
ears of research in connection needs and 
hnical performance have made Burndy en- 
fers “Connector Specialists’ and Burndy 


SINEERING COMPANY, INC 


.@ 


R CONNECTORS CONSULT THE SPECIALIST— oe 


OVERHEAD DISTRIBUTION 
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business 4 to help you hook up Your business 


ethead, underground, in transmission and 
distribution, connectors are a vital link in 
t electrical service chain ...so connectors 


connectors the standard for quality. Small 
wonder utility men demand Burndy Connectors. 
The Burndy Engineering Company supplies 
connectors for every application with cable, 
tube, bar, rod and wire. You will find the cata- 
log a valuable aid in solving your connection 
problems. Request your copy, today 


BURNDY 


.* 459 EAST 13389 STREET, N.Y. C. 
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(the CONTINENTAL-DIAMOND Laboratory) 


to help solve that new “What Material?” problem 
possibly also that unsolved old problem . 
electrical, mechanical, or structural . . 


it may be 
. involving replace- 
ment of weighty, corrosive, costly or hard to get metals 
with one of the varied and versatile C-D Products: 


to INSULATE ELECTRICALLY. 
to STRENGTHEN. 
to LIGHTEN WEIGHT. 
to PREVENT CORROSION. 
to Assors VIBRATION. 
to SPEED-UP PRODUCTION. 


to INCREASE PERFORMANCE 


Our booklet “What Material?” will be of interest to your designers... 


. production men. Ask for GF 12 


CECA 


COMP a N Y 


OU 


FIBRE 


“Manufacturers of Laminated Plastics Since ako k tak 





he became a vice-president of Syra- 
cuse Lighting. It was in 1937 that he 
was named vice-president of the Cen- 
tral New York Power Corp. 


> Lestice N. Cricuton, an electrical 
engineer associated with the plant of 
the Westinghouse Electric & Manufac- 
turing Co. in Newark since 1927, died 
on September 6 at his home in Living- 
ston, N. J., after a brief illness. He was 
56 years old. Mr. Crichton was born in 
Parsons, Kan. He was graduated from 
the University of Missouri in 1906 and 
became head of the research laboratory 
of the Telluride Power Co. at Olmstead, 
Utah. He joined the Westinghouse com- 
pany in 1916 and directed its Pittsburgh 
research laboratory devoted to relay 
problems. He was transferred to Newark 
in 1927. 


> G. A. Davies, formerly superintendent 
of the power plant of Shawinigan Water 
& Power Co., at Shawinigan Falls, Que., 
died in Montreal on September 12, in 
his fifty-second year. Mr. Davies was 
| born in Liverpool and came to Canada 


| in 1906. 


|» Micier Lasn, president of the Bra- 
| zilian Traction, Light & Power Co. and 
| well known lawyer and financier, died 
| at his home in Toronto, at the age of 
68. Mr. Lash was a native of Toronto 
and a graduate of the University of 
| Toronto. He was also a vice-president 

of Barcelona Traction, Light & Power 

Co. and chairman of the board of direc- 

tors of Mexican Light & Power Co. and 
| Mexican Tramways Co. 


|» Emit Leonarz, director-general Com- 
| pagnia Fundidora de Fierro y Acero de 
| Monterey S. A., Monterey, Mexico, died 
' on July 24. Some years ago Mr. 
| Leonarz was associated with Schuckert 
| & Co. (later Siemens-Schuckert & Co.). 
| Berlin and Nuremberg, Germany, work- 
| ing on power plant design and erec- 

tion, and later on technical calcula- 
| tions for alternating-current and _poly- 
| phase generators He went to Mexico in 
| 1905 as chief engineer of distribution 
| for the Mexican Light & Power Co.. 
| Mexico City. From 1909 to 1911 he 
was consulting engineer for the com- 

pany and in 1911 became manager of 
| the Monterey Railway, Light & Power 
| Co. From 1915 to 1918 he practiced 
consulting engineering, and then be- 
came professor of electrical engineer 
| ing at the Practical School of Mechani- 
| cal and Electrical Engineering, Mex 
ico City. In 1922 he was appointed 
assistant manager of the Compagnia 
Fundidora de Fierro y Acero de Mor 
| terey S. A., later becoming managing 
director. He retired from that position 
| in 1940, but continued to serve in 4 
consulting capacity and as a member @ 
the board of directors. He was a fel 


low of the A.I.E.E. 





ELECTRICAL WORLD @ October 18. 194! 




























Pa ee ee ac OE oe ee 


ae 


fs aa DRO RET x a5 





=! cieiagt 3 
Paw kn ee BOS eS 






and 


pm- 
» de 
lied 
Mr. 
kert 
0.) 
ork- 
Tec: 
ula- 
voly- 
0 in 
ition 
Co.. 
| he 
com: 
r of 
owe! 
ticed 
be 
neel: 
hani- 
Mex- 
inted 
agnia 
Mon: 
aging 
aition 
in 3 
yer 0! 


INCREASING LINE VOLTAGES 
DOESN’T NEED TO BE EXPENSIVE 


AN EXAMPLE OF HOW A LINE WAS RE- 
BUILT TO CARRY HIGHER VOLTAGES, 
NOISELESSLY, AND AT A MINIMUM OF 
EXPENSE WITH R.1.P. PIN TYPE INSULATORS 


Yerterdiay 


A 33 kv single circuit line, built originally under 
closely designed clearances, was equipped with 
suspension type insulators. Problem: to raise 
the line voltage to 66 kv. Using suspension 
insulators, this meant new poles and new cross- 
arms to secure necessary clearances—an ex- 


pensive operation. 


Today 


With Westinghouse R.I.P. pin type insulators, 
the changeover is much less expensive. The same 
poles are used and the necessary ground clear- 
ance gained by raising the crossarm. The third 
phase is placed on a pole top pin. R.I.P. elimi- 
nates the possibility of insulator-generated radio 


interference. 


PRECISION R.1.P. GLAZING 


Only Westinghouse gives you this automatic 
R.I.P. glazing ... an extra precaution to insure 
uniformity of the radio-interference-proof coat- 
img on every insulator. The machine arm dips 
an accurately controlled area of each insulator 
into the vat of metallic oxide glaze . . . always 
just the right amount. No chance of human error. 
Another “‘extra’’ you pay no more for when you 
specify Westinghouse Porcelain! 


Ss 


ee 
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For Low-Cost, Noiseless Transmission Lines Up To 66 K 


To transmission line engineers faced with new line constructic 
...0Or increasing voltages on existing lines... R.I.P. high volta 
pin type insulators offer important savings. 

On new single circuit lines, pin type insulators require less px 
height—only one and smaller crossarm. Third phase goes : } 
pole top pin. Result—lower pole cost... less labor ...less har | 
ware. For raising present line voltages, pin types do away wi 
need for new and taller poles or new crossarms. Just take doy 
present insulators and install the new ones. 

R.1.P. pin type insulators eliminate the objectionable radio no 
formerly inherent with pin type construction ...make availa] 
lower construction costs ... provide rapidity of changeover. W 
not take advantage of them? Two modern factories— Derry, F 
and Emeryville, Cal. Westinghouse Electric & Mfg. Compa 
E. Pittsburgh, Pa., Dept. 7-N. j-0s 


R.1.P. Glaze Permanently Eliminates Insulator-Generated Noiss 


R.I. P. (radio-interference-proof) 

treatment applied to insulator 

surfaces is guaranteed by West- QUIET—Metallic ( 
inghouse to eliminate insulator- jump across the tiny air glaze furnishes a lo 
generated radio interference. The gaps between conductor sistance contact. R 
metallic oxide glaze becomes an and insulator surfaces. capacity current 
integral part of the insulator during These capacity arcs act as through contacts, b 
the normal firing process. It never miniature radio stations. across air gaps. P 
wears off—never needs servicing. Result—radio interference. . . . no radio interf 
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ANUFACTURING-MARKETS 


Electric Furnaces in 
Coast Expansion 


Nearly one-seventh of the 1,865,000 
tons of steel expansion which OPM 
expects to push on the West Coast as 
part ef the 10,000,000-ton expansion 
program approved by SPAB will be 
electric furnace operation. Of the 243,- 
200 tons of ingot planned from elec- 
tricfired mills, 151,200 tons is to be 
located in California, 32,000 tons in 
Washington and 60,000 tons in Oregon. 

Detailed company proposals made to 
OPM for expansion of steel output lists 
60,000 tons of electric ingot at the 
Bethlehem Steel Co. plant in Los 
Angeles, 7,200 tons at the Columbia 
Steel Co. plant in Pittsburg, Cal., and 
84,000 tons at the Niles, Cal., works 
of Pacific States Steel Co. Northwest 
Steel Rolling Mills has offered to build 
the electric furnace in Seattle and Ore- 
gon Electric Steel Rolling Mills, Inc., 
the Oregon tonnage. 

OPM has before it proposals from 
steel companies in other sections to 
build nearly 12,000,000 additional 
tons of ingot capacity, but the amount 
of electric furnace operation has not 
been made public. 


Secondary Network 
for New Navy Plant 


A secondary network system utilizing 
37 300-kva. Westinghouse air-cooled 
transformers will supply the Navy’s new 
ordnance plant near Canton, Ohio. Risk 
of sabotage will be minimized and erec- 
tion and maintenance simplified by use 
of the network. 

Incoming power from Ohio Power Co. 
is distributed at 13.8 kv. to the air- 
cooled transformers on platforms above 
the floor. As a safeguard against fail- 
ure in one line, two separate primary 
feeders run to the transformers, each 
large enough to carry the entire load. 
Under normal operating conditions the 
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300-kva. transformers are supplied at 
half the carrying capacity of the feed- 
ers. If a network transformer or part 
of an entire circuit fail, protectors and 
current limiters will automatically iso- 
late the unit or the circuit from the sys- 
tem and remaining transformers will 
share the total plant load. 


Lets Power Line Contract 


A $691,212 contract for conductor 
and accessories on the No. 2 Midway- 
Coulee power line was awarded re- 
cently by the Bonneville Power Admin- 
istration to the Anaconda Wire & Cable 
Co. 


Motors, Generators 
August Orders Drop 


Orders received for motors and gen- 
erators during the month of August 
dropped sharply to 307.0, according to 
the NEMA index, from the revised July 
index of 444.1. August, 1940, index 
stood at 146.6. 

The index of orders received for 
transmission and distribution equip- 
ment also declined to 294.4 in August 
from 342.4 (revised) in July. In August 
last year this index stood at 159.6. 
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GRDA Makes Award 
on Generating Unit 


Grand River Dam Authority, Vinita. 
Okla., has awarded a contract to West- 
inghouse Electric & Manufacturing Co. 
for an electric generator and to Allis- 
Chalmers Manufacturing Co. for a hy- 
draulic turbine, with governor and ac- 
cessories, for installation in hydro-elec- 
tric generating station on Grand River 
at Pensacola, Okla., making the fifth 
unit at the plant. 

The authority has received low bid 
from A. S. Schulman Electric Co., Chi- 
cago, Ill., at $264,898 for construction 
of a new 66,000-volt transmission line 
from generating station at Pensacola to 
point on Kansas-Oklahoma state line, 
vicinity of Miami, Okla., about 47 miles. 
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NEMA INDEX, value of orders received for mo‘ors (large d.c. polyphase synchronous) 
and generators (engine, belt-driven): also for transmission and distribution equip:nent 
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including dismantling of about 10 miles 
of existing transmission line between 
generating plant and Vinita. 


New Orders Received 
in August Drop 


The current defense period has been 
characterized by an extraordinary rise 
in total output, with armament produc- 
tion in the first phase being largely 
superimposed on virtually complete sat- 
isfaction of expanded consumer wants. 
Although additional facilities and an in- 
creased supply of basic materials will 
provide the means for some further in- 
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ELECTRICAL MACHINERY INDICES of 
Bureau of Foreign and Domestic Commerce 


crease, total output has now passed 
through the major expansion phase and 
war materials will account for an in- 
creasing proportion of future produc- 
tion. 

Index of value of new orders 
ceived by electrical machinery manu- 


facturers in August, according to the | 
305, 


Department of Commerce. 
against 339 in July. 

Index of manufacturers’ shipments 
was 238 in August, compared with 246 
in July and 143 in August, 1940. For 
inventories, the index was 196.3. against 
188.8 in July and 115.5 in August. 1940. 
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New York Metal Prices 


Oct. 14,'41 Oct. 8,'41 

Cents per Cents per 

Pound Pound 

Copper electrolytic 12.00* 12.00* 
lead, A. S. & R. Price 5.85 5.85 
Antimony ....... 14.00 14.00 
Nickel, Ingot. 35.00 35.00 
Zinc Spots . 8.25 7.64 
eee 52.00 52.00 
Aluminum, 99 percent. 15.00 15.00 


* Delivery Connecticut Valley. 
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GO MULTI-BREAKER| 


* WITH AUTOMATIC PROTECTION .. .| 
* NOW AVAILABLE IN A LOWER) 
PRICE RANGE... 





NEW Industrial Type M-1 and M-2 


MULTI-BREAKERS 
for LIGHT and POWER SERVICE 


@ Now you can offer industrial and commercial users all the advantages of famous 
Trumbull Multi- Breaker protection forapplications requiring equipment rated at 
230 Volts (AC, only) 15 to 100 amps. 

These new Type M-1 and M-2 Industrial Multi- Breakers, while low in price 
provide complete, automatic protection against short circuit and overload. They 
have BOTH accurately calibrated, non-tamperable thermal - relay, time - delay trip for 
small overloads, and instant magnetic trip for short circuit or high overload. 

Visual indication of trip is given by window target on front of box. Reset after trip 
by a turn of the handle . . . nothing to replace or renew. Write for new Trumbullaid 
Circular No. 333. 





KEEP Alert ELECTRICALLY 
use your TRUMBULLAIDS fay” 


WEW TORK - PHILADELPHIA - BOSTON - CHICAGO - DETROIT - NORWOOD, 0. - ATLANTA - NASHVILLE - LOS ANGELES - SAN FRANCISCO - SEATTLE 
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WHERE CAN I GET 
FLUORESCENT LIGHTING 


THAT WON‘T BE OUT-OF-DATE . 


IN A FEW YEARS? 


Do it Right with 


L-H-N-O-Z-1-TV'-L 
(Trade Mark) 

The trade mark “LINOLITE” identi 

fies Fluorescent equipment which is En- 

gineered for Performance by Barkon- 

tube 

lighting. When you specify LINOLITE 


for your 


Frink, the pioneers in gaseous 


Fluorescent installation 


you 
are assured of the long-term satisfaction 
‘of a sound investment backed by Frink’s 
complete lighting service and 84-year 
record of experience. 

New 24 Page illustrated brochure <« 

tcins important fluorescent lighting data, 

photos of typical installations and valu 

able information on 
helps 
unfortunate mistakes. Mail the coupon 


correct types of 
fixtures. It you avoid costly and 


today for your copy. 


THE FRINK CORPORATION 
Bridge Plaza South, Long Island City, N. Y. 


Please send me your new brochure on ‘‘The Ulti- 
mate in Fluorescent Lighting.*’ EW-10 | 
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Field Reports on Business 


Industrial activity continues at high levels, with all-out production for defense 
gaining momentum. It is predicted that production of purely civilian goods will 
be cut to a greater extent than is now indicated. Unemployment in non-defense 
industries remains a problem. Retail trade is still booming. 


CHICAGO 


With all-out production for defense 
gaining momentum each week, industrial 
activity continues at high levels over all. 
Among the numerous small manufacturers 
in this district, however, the situation 
grows more critical. Just how great the 
casualties among these so-called non-de- 
fense industries will be depends largely 
on how rapidly adjustments can be made 
in widening the distribution of defense 
contracts. The outlook is not encourag- 
ing, for it appears almost certain that 
many shutdowns and unemployment are 
bound to occur before corrective methods 
can be effectively applied. 

Retail trade continues to boom and 
wholesalers report record demand for holi- 
day merchandise. A_ record Christmas 
buying season is expected throughout the 
Middle West. Mail order houses also 
report record sales volumes. 

Orders for electrical equipment appear 
to be leveling off somewhat. Of 32 man- 
ufacturers reporting September sales to 
the Electric Association, seventeen showed 
increases over August, while 29 had gains 
over September, 1940. Only one of the 
wholesalers reporting showed a decrease 
from August and 100 percent were ahead 
of a year ago. 

Defense contracts placed in this area 
last week declined sharply. Orders for 
electrical equipment included Kohler Co.., 
generator sets, $36,517; Burgess Battery 
Co., batteries, $49,592; Adams & West- 
lake Co., lamp assemblies, 20,745; Cater- 
pillar Tractor Co., generating units, $25,- 
122. Bids were asked on 30,000 ft. No. 
10, 6Q0-volt, lead-sheathed cable. 


PACIFIC COAST 


Western retailers report considerably 
decreased sales during the past fortnight 
of the excise tax, not only from purchases 
which anticipated it but also from con- 
fusion over its application. 

Recent machinery awards include $279,- 
700 to Allis-Chalmers, $421,590 to General 
Electric and $607,875 to Westinghouse, all 
for transformers for Shasta plant of Cen- 
tral Valley project; a carload of copper 
strand for Bonneville and three carloads 
steel strand to Southern Pacific; three 
25,000-kva. generators, value $975,800, to 
General Electric for Keswick plant. 

Recent electrical material ordered for 
industrial use includes six 333-kva. trans- 
formers, value $10,000, for steel pipe 
plant; $21,000 arc-welding equipment for 
Honolulu and $16,000 welding sets and 
cable for a magnesium plant, and a 65-ton 
Diesel-electric locomotive for a cement 
plant. In the Eugene, Ore., area there are 
to be built 334 miles of transmission and 
distribution lines tieing in with the Bonne- 
ville System. 

New major governmental awards and 
appropriations cover $15,720,000 addition- 
al for Pearl Harbor on a cost-plus fixed- 
fee basis, for power plant and additional 
facilities; $6,500,000 for Army Air Corps 
depot at Roswell, N. M., and $5,000,000 
additional for Army supply deport at Oak- 
land. 

Pacific Gas & Electric has bought four 
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750-kv. step-voltage regulators, value $50,- 
000; an equal amount of switchgear equip- 
ment, and 120 distributing transformers, 
costing $35,000, for its central stock. 


NEW ENGLAND 


The expansion of naval repair and con- 
struction facilities in Boston involving an 
expenditure of $14,000,000 ordered last 
week by the Navy Department includes 
appropriations which will require buying 
a considerable amount of electrical and 
mechanical equipment. A total of $11,- 
480,000 will be spent in South Boston, 
where shop buildings, power and storage 
facilities and a 250-ton floating crane will 
be installed. 

Lynn Gas & Electric has purchased a 
B&W boiler rated 210,000 lb. per hour 
steam at 400 p.s.i. Stone & Webster En- 
gineering Corp. is the constructor, Taunton 
(Mass.) municipal Lighting Department 
is installing several network vaults. 

Small arms manufacturers in this dis- 
trict are operating at peak capacity. New 
England shoe and textile plants are busy 
on large government orders. Precision 
tool and machine tool builders have en- 
couraging back-logs ahead for steady plant 
operation during the remainder of the 
year. Defense equipment orders continue 
to be well spread as to kind and amount. 
Yale & Towne Manufacturing Co. has 
sold $113,125 in electric crane trucks to 
the government. Landers, Frary & Clark 
has received an order for fuses totaling 
$860,000, and Collyer Insulated Wire & 
Cable Co. has been awarded an electric 
cable order amounting to $46,528. 


NEW YORK 


Engineering construction awards for the 
week, $78,661,000, are 30 percent lower 
than a week ago and 7 percent below the 
volume for the corresponding 1940 week as 
reported by Engineering News-Record on 
October 9. The sharp decline in federal 
work—54 percent under the _ preceding 
week and 15 percent under last year— 
coupled with a decreased private volume, is 
responsible for the lower award figure. 
The week’s awards brought 1911 construc- 
tion to $5,034,245,000, an 88 percent gain 
over total for 41-week period last year. 

Builders in the New York district, who 
already had been forced to curtail opera- 
tions because of difficulty in getting deliv- 
eries on some basic materials, were dis- 
mayed at the sweeping ruling of the Sup- 
ply Priorities and Allocations Board, for- 
bidding the starting of any public or priv- 
ate construction work except projects es- 
sential to national defense or for public 
health and safety. 

Business ‘activity in the Pittsburgh dis- 
trict in the second week in October in- 
creased, the seasonally adjusted index of 
general business activity rising to 146.2 
percent of the 1923-25 average. 

OPA has announced extensive revision 
of the copper scrap schedule, effective Oc- 
tober 17, placing ceiling prices on a ship- 
ping point instead of a delivered basis, 
allowing quantity differentials to dealers 
and establishing premiums for “briquet- 
ting” and other special services. 
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Housing Development 
Planned by Revere 


Claiming that even in the midst of 
the present emergency American busi- 
ness must think of the future, C. Donald 
Dallas, president of Revere Copper & 
Brass Inc., has announced that his 
company is embarking on a national 
campaign to keep the public informed 
of trends and improvements in housing 
development. The object, Mr. Dallas 
explained, is to help stimulate for the 
future a purchasing power built around 
housing and home furnishing which 
will help to take up the industrial and 
labor shack when defense orders taper 
off. 

“Today, with factories working extra 
shifts around the clock to meet defense 
orders and strictly rationed non-defense 
requirements,” Mr. Dallas said, “the 
most embarrassing event in the life of 
a salesman is to receive an order. 

“No one believes that this situation 
will last. The stream of supplies we 
have promised to the democracies must 
sooner or later determine the issue of 
the war. Then, unless we have planned 
ahead, we shall once more be face to 
face with the evils of unemployment of 
men and industry. Our company be- 
lieves that it is essential to prepare for 
the future without diminishing our 
present defense effort.” 


Littelfuse to Open New 
Plant in California 


Opening of a new plant at El Monte, 
Calif., signalizes the expansion of Lit- 
telfuse, Inc., Chicago. The California 
plant supplements the Littelfuse fac- 
tory in Chicago, excess demands on 
which have made necessary a large 
increase of production facilities as rap- 
idly as possible. The California plant 
will be in full operation November 1. 
The new plant, with 21,000 sq.ft. of 
floor space, will add about 200 em- 
ployees to Littelfuse’s roll. 

Under the management of President 
Edward V. Sundt and Secretary-Treas- 
urer Thomas M. Blake, the California 
plant will operate in complete conjunc- 
tion with the Chicago plant. 


Appoints New Sales Agent 


Roller-Smith Co., Bethlehem, Pa., has 
appointed the Electrical Jobber Equip- 
ment Co., 501 Fourth Avenue, South, 
Minneapolis, Minn., its sales agent for 
the states of Minnesota, North Dakota, 
South Dakota and that part of Wiscon- 
Sin west of a line drawn between La 


Crosse and Ashland. 








AT SPECTACULAR TWIN BRANCH 


Qurstanpine engineering progress as exemplified in 
the spectacular Twin Branch development: of the American Gas 
& Electric Company not only calls for executive vision and engi- 
neering skill of the highest order; equally important, it demands 
painstaking selection of equipment of unquestioned depend- 
ability. Thus, it is with pride that we point to the use of Dunco 
Relays for certain special uses throughout 


this vast plant—in power transfer units, in 
interlocking devices, in alarm systems and 
in various other applications. There is no 
better evidence that Dunco walks hand in 
leadership — 
because Dunco means dependability — 
and because Dunco is well equipped to 
supply special units for practically any 


hand with 


engineering 


need. 








RELAYS AND 
TIMING DEVICES 





STRUTHERS DUNN, INC., 1319 Cherry St., Phila., Pa. 


@ AIR COOLED; standard industrial E 
and P. F. correction. 


@ MERCURY VAPOR High Intensity 
Lamp; for industrial and daylight 


flood lighting. 
@ FLUORESCENT LAMP BALLASTS 
@ INSULATION BREAKDOWN 
TESTERS 
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THE ACME ELECTRIC & MFG. CO. 
43 WATER ST. CUBA, N.Y. 


Acme t lectrie 
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HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 


High and Low Voltages 


iin 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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These pic- 
tures can only 
give you an idea of 
the variety, because — 
Penn-Union makes ALL good types. 
A complete line of clamps, studs 
and connectors for all applica- 
tions. For all combinations of 
pipe, rod, flat bar, cable, braid, 
tubing. 



































































































Every one a 
DEPENDABLE 

unit of protection 

for personnel and 

equipment — of 

ample capacity, § 

high mechanical 


strength, and resistant 
to corrosion, 





















































Write us in re- 
gard to any 
type of ground- 
ing connector, 
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Also the most complete line of 
Service Connectors, Cable Taps, 
Terminal Lugs, Tees, and other 
fittings. Penn-Union is the choice 
of leading utilities and indus- 
trials, contractors, and manufac- 
turers of electrical equipment. 


Sold by Leading Jobbers 
Write for Catalog 
PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. 
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Van Buren, ArkK.— Oklahoma Gas & 
Electric Co., Arkansas Division, Fort Smith, 
Ark., plans new 36,400-volt transmission 
line from Fort Smith to Van Buren, about 
10 miles. Permission has been secured and 
work will be placed under way soon. Power 
substation facilities will be increased at 
last noted place. 

Kansas City, Kan.—Fruehauf Trailer 
Co., 10940 Harper Avenue, Detroit, Mich., 
manufacturer of motor trailers, semi-trail- 
ers, parts, etc., plans installation of motors 
and controls, transtormers and accessories, 
switchgear, industrial lighting system, duct 
lines, conveyors, electric hoists and other 
equipment in new branch plant in Fairfax 
industrial district, Kansas City, where large 
tract of land has been selected. It will con- 
sist of a main one-story unit, about 150x 
1,500 ft., and several smaller structures, 
and will be used for production of semi- 
trailers and kindred equipment for govern- 
ment. Work will be placed under way at 
once. Cost estimated over $1,500,000. 
Charles E. Keyser, Merriam Building, Kan- 
sas City, is architect. Company is now oper- 
ating a branch plant at tunston and Chrys- 
ler Roads, same city. 

Vinton, lowa—Light and Water De- 
partment receives bids until November 4 
tor extensions and improvements in mu- 
nicipal power station and electrical distri- 
bution system. Stanley Engineering Co., 
Muscatine, lowa, is consulting engineer. 

Tutsa, Oxia.—Public Service Co. of 
Oklahoma, Tulsa, will furnish power sup- 
ply for new aircraft plant now in course 
of construction near city, to be used for 
assembling operations; it will be owned 
by government and operated by Douglas 
Aircraft Co., Inc., Santa Monica, Calif. 
Transmission line will be built to plant 
site, where large power substation will be 
located. Work is scheduled to be carried 
out at once. 

Denver, CoLto.—Bureau of Reclamation, 
Custom House, Denver, receives bids until 
November 3 for one or two vertical-shaft, 
115,000-hp. hydrautic turbines, ana ior one 
or two oil-pressure, actuator-type governors 
for regulating speed of turbine noted, for 
Unit N-7, or Units N-7 and N-8, Boulder 
power plant, Boulder Canyon project, Ari- 
zona - California- Nevada (Specifications 
1001). Equipment will be installed by gov- 
ernment. 

MassiLLon, On10—Ohio Public Service 
Co., Cleveland, Ohio, plans two new power 
substations at Massillon, in connection with 
line extensions and changes in city and 
vicinity for service for government proj- 
ects. 

BeLoit, Wis.—Wisconsin Power & Light 
Co., Madison, Wis., plans addition to steam- 
electric generating station on Pleasant 
Street, Beloit, with installation of turbine- 
generator unit, high-pressure boilers and 
auxiliary equipment for increased capacity. 
Also will build one or more new power sub- 
stations in city and expand present substa- 
tion units, with extensions in transmission 
and distributing lines, service facilities, etc. 
Entire program will be carried out over a 
period of 36 months, and is estimated to 
cost close to $4,000,000. It is proposed to 
begin work soon. Sargent & Lundy, Inc., 
140 South Dearborn Street, Chicago, IIl., 
is consulting engineer. 

Austin, Tex. —International Agricul- 
tural Corp., 61 Broadway, New York, N. 
Y., affliated with Union Potash & Chem- 
ical Co., same address, proposes to build 
new metallic magnesium plant for produc- 
tion for government on site near Austin, 
instead of in vicinity of Carlsbad, N. M., 
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and is selecting tract of land for project, 
on which work is scheduled to begin soon. 
Mill will be electricaily-operated, as _pre- 
viously stated, with installation of motor- 
generator sets, motors and controls, regu- 
lators, switchgear, electric hoists, conveyors, 
interior and exterior lighting systems, duct 
lines and other equipment. Power supply 
will be secured from hydroelectric power 
development of Lower Colorado River Au- 
thority, Austin, with construction of trans- 
mission lines to plant site, where large 
power substation will be located. Entire 
project is estimated to cost about $12,300.- 
000, including development of raw material 
properties, estimated to cost approximately 
$1,700,000 of gross amount for ore-extrac- 
tion mill and other structures, likewise to 
be electrically-operated. Fund in amount 
noted will be provided by Defense Plant 
Corporation, Washington, D. C., a Federal 
agency, for project. 

PortLanp, Ore.—United States Engineer 
Office, Pittock Block, Portland, receives 
bids until October 28 for designing, manu- 
facturing and testing 15-kv. metal-enclosed 
buses for Units Nos. 7 to 10, inclusive, and 
for transfer bus extension to Bonneville 
power station, Bonneville dam (Circular 
698-4202) . 

Vatposta, Ga.—Georgia Power & Light 
Co., Valdosta, plans extensions in transmis- 
sion lines, including new line for connec- 
tion with high-tension system of Georgia 
Power Co. for interchange of power. 

Watertoo, Wis.—Water and Light Com- 
mission has plans maturing for expansion 
and improvements in municipal steam- 
electric generating station, to include in- 
stallation of a new 750-kw. turbine-gener- 
ator unit and accessories, 330-hp. boiler 
and auxiliary equipment. Cost estimated 
close to $100,000. Application recently was 
made for permission and work will begin 
as soon as this is granted. Commercial 
Testing & Engineering Co., 307 North 
Michigan Avenue, Chicago, IIl., is consult- 
ing engineer. 

Ente, Pa.—Erie Lighting Co. is consid- 
ering plans for expansion in steam-electric 
power station on Front Street, with in 
stallation of new turbine-generating unit, 
high-pressure boilers and auxiliary equip- 
ment. Also will enlarge switchyard and 
make extensions in transmission lines. Proj- 
ect will be carried out over a period of 
months and is reported to cost in excess 
of $2,500,000. 

KREMMLING, CoLo.—Bureau of Reclama- 
tion, Custom House, Denver, Colo.,_ re- 
ceives bids until November 4 for three 
8,000-kva., 60-cycle, single-phase, oil-im- 
mersed, self-cooled, outdoor-type transform- 
ers, 39,840/69,000 Y to 115 delta-volt, with 
automatic tap-changing underload equip- 
ment; seven, 4,000-kva. similar type trans- 
formers, 6,900 delta to 39,840/69,000 Y-volt; 
four 200-kva. similar type transformers, 
66,000/2300-volt ; five 69,000-volt, 600-amp., 
three-pole, single-throw, outdoor-type oil 
circuit breakers; three 7,500-volt, 400-amp., 
similar type oil circuit breakers; five 69,- 
000-volt, 600-amp., three-pole, single-throw, 
manually-gang-operated, horizontal upright 
mounting, outdoor tvpe, disconnecting 
switches; 33 69,000-volt, ‘600-amp., single- 
pole, single-throw, hook _ stick-operated, 
outdoor-type disconnecting switches; nine 
7,500-volt, 400-amp., similar type switches; 
also, current transformers, coupling capaci- 
tors and accessory equipment for Green 
Mountain power plant, Colorado-Big 
Thompson project, Colo. (Specifications 
1002). All equipment will be installed by 
government. 
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New Funds Allotted 
7 for Rural Projects 


Rural Electrification Administration 
recently announced allotments to en- 
large a cooperative power distribution 
system in Pennsylvania and to con- 
struct a cooperative power generation 
and transmission system in south Ala- 
bama and north Florida. 

The Pennsylvania allotment is to the 
Adams Electric Cooperative of Gettys- 
burg, Calvin A. Cluck, supt., $487,000 
to construct 396 additional miles of 
line to serve 1,300 members in York, 
Franklin and Cumberland counties, 
construct a new office building and 
complete construction already started. 

The other allotment is $2,500,000 to 
Alabama Electric Cooperative of Mont- 
gomery, Ala., M. A. McWilliams, presi- 
dent, an organization of Alabama and 
Florida cooperatives, to build a 12,500- 
kw. generating plant and 381 miles of 
transmission line. This plant is neces- 
sary because the member cooperatives 
are faced with a power shortage. They 
cannot get additional power from pres- 
ent suppliers to meet normal expansion 
and are forced to reduce present use 
by 30 percent. 

Among allotments announced early 
in October, bringing total REA loans 
to $396,843,821, were the following: 


ALaBAMA—North Alabama Electric Co- 
operative, Stevenson, J. E. Lillard, supt., 
$38,000 to complete a section of the sys- 
tem. 

ArKANSAS—Carroll Electric Coopera- 
tive Corp., Berryville, Paul F. Arnold, 
supt., $61,000 to complete a section of 
the system. 

CoLtorapo—Gunnison County Electric 
Assn., Inc., Crested Butte, V. A. Morgan, 
supt., $120,000 for construction and in- 
stallation of a hydro-electric generating 
plant. 

IpAHo—Northern Idaho Rural Electrical 
Rehabilitation Assn., Inc., Sandpoint, Clen 
\. Smothers, supt., $195,000 for comple- 
tion of a generating plant. 

INpIANA—Parke County REMC, Rock- 
ville, Reuben Dooley, manager, $45,000 to 
build 22 miles of line, 64 members in 
Parke, Putnam, Fountain, Vigo and Mont- 
gomery counties, and to complete a sec- 
tion of the system. 

KeNntucKy—South Kentucky Rural Elec- 
tric Cooperative Corp., Somerset, F. D. 
Gregory, supt., $223,000, partial allotment, 
total of which will build and acquire 342 
miles of line, 1,351 members in Pulaski, 
Casey, Clinton, Lincoln, Wayne, McCreary 
and Russell counties. 

\icu1¢an—Oceana Electric Cooperative, 
Hart, Loyal Churchill, supt., $55,000 to 
build 33 miles of line, 110 members in 
Oceana, Newaygo, Mason and Muskegon 
counties and for tie-line and rephasing 
and member service connections. 

\linnesota—North Itasca Electric Coop- 
erative, Inc., Bigfork, Martin Nesseth, 
president, $23,000 to build 41 miles of 
‘ine, 115 members in Itasca and Koochi- 
ching counties. 

New Jersey—tTri-County Rural Electric 
Co.. Ine., Freehold, William Jackman, supt.. 


325.000 to build 15 miles of line, 72 
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AMERICAN 


NON-LUBRICATED COMPRESSORS 
for dependable service 
on air-actuated controls 


AT TWIN BRANCH STATION 
MISHAWAKA, INDIANA 
Indiana-Michigan Electric Company 


Compressor users are going 
more and more to an American. 


AMERICAN 
AIR COMPRESSOR CORP. 


4724 Dell Avenue 
NORTH BERGEN, N. J. 








STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High di-electric and mechanical 
strength. Made in U. S. A. Quality 
beads at low cost. Quickly applied. 


Flexible. Beads shown above are ap- 
proximately half actual size. Ask for 
price list and samples. 


STAR PORCELAIN CO. 


TRENTON, N. Jd. 
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Workers must not be sacrificed be- \) 
cause of accidents. Hours of lost 
time slow up defense production. 
Avoid injuries when pulling fuses. 

USE TRICO FUSE PULLERS 


Order some to-day 


TRICO FUSE MFG. CO.) Milwaukee. Wisconsin 
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Many years of experience 
in LINE CLEARANCE TREE 
TRIMMING for PUBLIC UTILITY 


CORPORATIONS 
states has given the Bartlett 























in many 


























Company intimate and expert 








knowledge of the special prob- 











lems involved in this work. We 











solicit your inquiries! 


The F. A. BARTLETT 
TREE EXPERT CO. 


Research Laboratories & 
Experimental Grounds 
Stamford, Connecticut 


roo 
BARTLETT & 


The Bartlett Way 
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@ Ability to withstand repeated 
electrical tests—high resistance 
to current leakage even after 
water-soaking—that’s what im- 
partial laboratory tests have proved about the safety 
of Miller Anode Electrician’s Gloves. 

























They’re safer, for they’re made of pure latex by the 
Miller Anode Process. They’re stronger too, less 
vulnerable to tearing and snagging. They’re more 
flexible and have unusual resistance to aging. 


The cost of these Miller Anode advantages? Nota 
cent more than for other gloves of equivalent speci- 
fications. Your choice of lengths and sizes, straight 
or “Curv-Flex” (curved finger) designs, for Class A 
or Class B service. 
Drop a card to— 


MILLER RUBBER CO., INC. 
AKRON, OHIO 
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members in Burlington, Ocean and Mon- 
mouth counties. 

NortH Caro.tina — Roanoke Electric 
Membership Corp., Rich Square, L. W 
Anderson, manager, $25,000 to complete a 
section of the system. 

Oxn10—Lorain-Medina Rural Electric Co- 
operative, Inc., Wellington, Harry Bovard, 
supt., $27,500 to build 8 miles of line, 20 
members in Ashland County and to com- 
plete a section of the system. 

TENNESSEE—Mountain Electric Cooper- 
ative, Mountain City, C. C. Blevins, presi- 
dent, $218,000 to build 130 miles of line, 
804 members in Johnson and Carter coun- 
ties and to complete a section of system. 

Texas — Farmers’ Electric Generating 
Cooperative, Inc., Gilmer, $1,450,000 to 
complete generating plant and _ transmis- 
sion lines. 

Vermont—Halifax Electric Cooperative, 
Inc., West Halifax, Walter N. Cook, supt., 
$52,000 to build 25 miles of line, 65 mem.- 
bers in Windham County, Vt., and Frank. 
lin County, Mass., and to complete firs! 
section of system. 


Construction contracts recently ap- 
proved include the following: 


AvaspaAMA—North Alabama Electric Co- 
operative, Stevenson, J. E. Lillard, supt., 
and Gordon Persons and Co., Montgomery, 
Ala., engineer, contract to Roy Richards, 
Carrollton, Ga., 103.6 miles of line, 291 
| members; bid, $114,526. 

ARKANSAS—South Central Arkansas Elec- 
tric Cooperative, Inc., Arkaaelphia, Mid- 
western Engineering & Construction Co., 
| Tulsa, Okla., engineer, contract to Walco 
Engineering & Construction Co., Tulsa, 
Okla., 104 miles of line, 219 members; bid. 
$79,126. 

ILL1no1s—Egyptian Electric Cooperative 
Assn., Inc., Steeleville, Theodore F. Fieker. 
supt., and Stanley Engineering Co., Mus 
catine, Iowa, engineer, contract to Dono- 
van Contracting Co., St. Paul, Minn., 369.2 
miles of line, 661 members; bid, $297,089. 
Southern Illinois Electric Cooperative, 
Dongola, George W. Endicott, Manager, 
and Stanley Engineering Co., Muscatine, 
| lowa, engineer, contract to Donovan Con- 
tracting Co., St. Paul, Minn., 49.1 miles, 
100 members; bid, $37,370. 

Micuican—Tri-County Electric Cooper- 
ative, Portland, Dolph H. Wolf, supt., and 
J. and G. Daverman, Grand Rapids, Mich.. 
engineer, contract to Fred R. Harris, Jack- 
son, Mich., 48 miles of line, 134 members; 
bid, $34,651. 

Mississippt-— Southern Pine Electric 
Power Assn., Taylorsville, H. L. Pickering, 
supt., and Bowman and Bowman, Green- 
wood, Miss., engineer, contract to Delta 
Construction Co., Clarksdale, Miss., 433 
| miles of line, 1,674 members; bid, $276,801. 
| Onto—Logan County Cooperative P. and 
| L. Assn., Inc., Bellefontaine, Putnam and 
| Woolpert, Dayton, Ohio, engineer, con- 
tract to Kelso-Wagner Co., Dayton, Ohio. 
82 miles of line, 225 members; bid, $62.- 
546. 

South Dakota—West River Electric 
Assn., Inc., Wall, Neil Rounds, supt., and 
| Walter Walkling, Rapid City, S. D., engi- 
neer, contract to Langford Electric Co., 
Inc., Minneapolis, Minn., 171.9 miles of 
line, 315 members; bid, $114,004. 

Texas——Johnson County Electric Coop- 
erative Assn., Cleburne, T. W. Bailey, supt., 
and Texas Engineering Co., Austin, Texas, 
engineer, contract to McClure Electric Co.. 
Dallas, Texas, 129 miles of line, 211 mem- 
bers; bid, $76,735. Bandera Electric Coop- 
erative, Bandera, W. W. Cardwell, supt., 
and Texas Engineering Co., Austin, Texas. 
engineer, contract to Zanes Freight Agency, 
| Dallas, Texas, 300 miles of line, 346 mem- 
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TOOLS TO MAKE THE 
ELECTRICIANS’ JOB EASIER 


@ HYDRAULIC CONDUIT BENDERS 
@ TUBE BENDERS 

e KNOCKOUT TOOLS 

@ CABLE PULLERS 

e PUSH DRILLS 

e BORING TOOLS 

@ SPIRAL SCREW DRIVERS 

@ HYDRAULIC PIPE PUSHERS 


Here’s the new Greenlee Tool 
Catalog 33-E that every user 
of tools in construction and 
maintenance work should 
have. This handy buying guide 
has been compiled to make it 
easy to select the right tools 
for the job... tools designed 
to make it easier and faster 
for the man on the job. Write 
today for your free copy of 
this valuable reference of 
Hand Tools 
for the electrical worker. 
You'll learn how these tools 
can help make your job easier. 


White Today Jor Your Cony 


GREENLEE TOOL CO. 


1705 Columbia Avenue © Rockford, Illinois 


Greenlee 
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bers; bid, $169,294. Fort Belknap Electric | 


Cooperative, Inc., Olney, Thomas H. Wil- 
kinson, supt., and Joe E. Ward, Wichita 
Falls, Texas, engineer, contract to Rein- 
hart and Donovan Co., Oklahoma City, 
Okla., 205.47 miles of line, 292 members; 
bid, $103,123. 

Vircinta—Prince William Electric Co- 
operative, Manassas, John Y. Roseberry, 
supt., and Welles Engineering Co., Front 
Royal, Va., engineer, contract to G. E. 
Barrow, Blackstone, Va., 207.5 miles of 
line, 470 members; bid, $154,187. 


BOOK REVIEWS. 





Standard Handbook 
for Electrical Engineers 


Seventh Edition. Archer E. Knowlton, editor-in 
chief: R. M. Shoop, assistant editor. Published by 
McGraw-Hill Book Co., New York City. 2,303 
pages, illustrated. Price, $8. 


| 


Although in this new edition the classic | 


electrical engineering encyclopedia has 
been entirely rewritten and is of standard 
book size, larger than the inaccurately 
termed “pocket” dimensions of previous 
editions, it follows the pattern set in the 
past closely enough so that users will not 
find a wholly unfamiliar manual in their 
hands. In its 26 sections are combined the 
works of 102 authors, most of them new to 
the book and each an authority in his 
special field, the whole correlated and or- 
ganized in the intention to present in com- 


| pact form what the editor-in-chief terms 


primarily “an encyclopedia of applicable 
information and secondarily an epitome of 
the academics of electrical phenomena.” 
Inspection of the book appears to bear out 
this editorial intention, for, while the 
fundamentals of electrical engineering are 
by no means neglected, conspicuously to 
be noted are today’s conditions, as reflected 
in new problems of application and opera- 
tion, in later developments of equipments 
and devices and in the past ten years of 
pro2ress in the electrical arts. Recognition 
is given to such typical modern develop- 
menis as air conditioning, electricity in 
aviation and in the petroleum industry, 
lightning technology, high-voltage genera- 
tors and cyclotrons. Outstanding among 
the many thoroughty revised sections is one 
of particular value, that of “Codes and 


| Standard Practices,’ which now contains 


about 1,000 listings of published specifica- 
tions and prescribed practices and the 
sources from which they mav he obtained. 


Surge Phenomena 


Seven Years’ Research for the Central Elec- 
tricity Board. Published by The British Electrical 
and Allied Industries Research Assn. London, 
England. 426 pp., illustrated. Price, £2 10s. 


Superb companion to the A.LE.E. Light- 
ning Reference Book (published in 1937) 
is the newly available “Surge Phenomena,” 
constituting a record of the 1933~40 an- 
alyses and researches for the Central Elec- 
tricity Board. It digests and correlates 
world-wide experience and takes up the 
component parts of the problem in logical, 
evolutionary order and thus affords a more 
connected approach than the collection of 
papers which comprise the American vol- 
ume. Each aspec: is converged toward 


| Matthews 
| Switches 





200 Ampere, Catalog 275 


Compact 


A New Jersey engineer 
had the fallacious idea that 


'he couldn’t get eighteen 


400 ampere disconnecting 
switches in an available 
space of 21 feet. 

Then he learned that 

Disconnecting 
were only 37% 
inchés wide in the 200 and 
400 ampere ratings and only 
434 inches wide in the 600 
ampere rating, and that 
they are all rated 7500 volts. 


| His problem was solved and 


conclusions, most of which confirm our | 


deductions, and toward recommendations 
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he had ample space to do 
a neat job. 

This is their tenth year 
of successful service. Thou- 
sands are in use all. over 
the country. Send for Bul- 
letin 500-A. 

Do you want to examine 
a sample? It will be sent 
prepaid on request, on loan 
account. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 





600 Ampere, Catalog 675 
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METALS AND INSULATION COMPANY 
OF AMERICA 


84 WILLIAM STREET, 
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This Sherman Lug 
Will Take The Load 
Off Your Mind! 


Here is a heavy duty 
lug with the strength, 
weight and construc- 
tion to do the hard 
jobs — handle big 
loads. Precision made, 
free from defects, with 
FLAT contact surfaces. 
Fully interchangeable 
with cast lugs. Moder- 
ately priced. 


H.B. SHERMAN MFG. CO. 


Battle Creek, Michigan 


Sherman 
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Specify 
Sherman 


® Solderless 
Connectors 


® Ground 
Clamps 


®@ Splicing 
Sleeves 


@ Terminals 


HEAVY DUTY 





NEW SWITCHBOARD 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
Type T2 Unit 


The threaded shell is molded in the same 
color as the lens-cap to prevent error in re- 
placement . . . furnished with a G.E. 24 volt 
slide-base lamp, (0.038 amp.) . . . overall 
diameter 34” . . . used with a series resistor 
assembly for operation on voltages up to 440 
ches six different colors . .. Red. Green, 
Blue. Amber, White and Clear .. . brilliant 
180 degree visibility . . . low in cost. 
Write for new Catalogue 
Distributed by 


GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown, N. J. 


TOOL 
BOXES 


ALL STEEL 


Sar flee M liom) oe Dilla ee 
tool boxes are made to fit every job. 
Sturdy in construction, thief-proof and 
weatherproof. Will last a lifetime. Write 
for further information, today. 


LITTLEFORD BROS. 
21 €. Pearl St., 
Cincinnati, Ohio 
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for further work. Field change measure- 


| ments and extended simultaneous field plots 
| are seen as necessary supplements to camera 
| records. Klydonographs are accepted for 


3-15 kv. Surge voltages on lines do not 
necessarily attend nearby thunderstorms. 
Tower leg links would be improved by use 
of more than a single magnetic material, 
with two links of different range an alter- 
native. Negative cloud polarities predomi- 
nate in Nigeria. No attempt was made to 
duplicate American efforts to establish a 


| universal formula for attenuation or dis- 
_ tortion of propagated surges. Tests on 33- 


and 132-kv. lines comprise two of the 25 
chapters. Coupling coefficients are found 


| only slightly affected by a second overhead 


ground wire. Footing surge impedances 


| can be lower than measured d.c. values. 
| There are three comprehensive chapters on 
| surge voltage distribution in transformers 
| and three more on cables and insulators. 
| Final chapters deal with the protection 


problem. Caution is advised in drawing 
too much guidance from model tests. Surge 
absorbers are found to have merit in modi- 
fying steepness and tail slope of surges. 
Rod gaps are consistent, expulsion gaps less 


| so. The final chapter epitomizes the results 


in the form of recommendations for sys- 


| tem protection, tabulating the accepted 


characteristics of protective devices most 
usefully. 
e 


Mechanical Engineers’ 
Handbook—Fourth Edition 


Edited by L. S. Marks. McGraw-Hill Book Co.., 
New York. 2274 pages, illustrated. Price, $7. 


Engineering information clarifies, changes 
emphasis and expands in new directions to 
a great degree in eleven years. That has 
manifestly warranted a new (fourth) edi- 
tion of Marks,’ one which is found to give 
stress and new space to new data and prac- 
tices at the expense of techniques which 
are being superseded. Electrical engineers 
will find the book dovetails nicely with 
their favorite electrical handbook for those 
jobs which straddle the two fields of engi- 
neering. There is a condensed electrical 
section, but it is more likely they will have 
recourse to the rewritten sections on power 
plant components, refrigeration, thermo- 
dynamics, heat transmission and hydraulics, 
as well as to certain of the freshly intro- 
duced treatments of plastic behavior of 
materials, creep, stress concentration, wind 
pressure on structure, automatic control of 
processes and powder metallurgy. 

Tables of data from experiment and from 
experience are profuse. The many tabula- 
tions of performance characteristics of con- 
ventional assemblies are infinitely more use- 
ful for reference than didactic text. Here 
the editor has been a master at terse con- 
densation so as to make room for ever new 
material. But where is the engineer who 
would not prefer more useful facts to many 
less useful words? 


Books Received 


Lessons in Arc Welding. Lincoln Electric 
Co., Cleveland, Ohio. 176 pages, illus- 
trated. Price, 50 cents in U.S.A. Sixty 
practical graded lessons (questions and an- 
swers included) to help make better welds 
and better welders quickly. 


Wage and Hour Manual, 194! Edition. 
Bureau of National Affairs, Inc., 2201 M 
Street, N.W., Washington, D. C. 1120 
pages. Price, $5. 
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COHARDITE 


INSULATED TOOLS 










Reduce 
accidents 


and service 
#236 interruptions 
Diagonal 


Cutter 


A 6" diago- 
nal, cutter 
made by 
Schollhorn, in- 
sulated with 
COHARDITE to 
increase the factor 
of safety for the 
meterman and re- 
duce the possibility 
of short circuit caused 
by the tool. Other diagonal 
cutters made by Klein, 
Kraeuter, Utica and Crescent also available. 

Every tool tested to its full rated dielectric 
strength of 10,000 volts for one minute RMS 
before it leaves our plant. 

A full range of COHARDITE insulated small 
tools carried in stock for meter and distribu- 
tor departments. 


Send for a catalog. 


The Connecticut Hard Rubber Co. 
408 East St., New Haven, Conn. 





rapo 


GALVANIZED Swiaae 


STRAND 


STRENGTH, rugged- 
ness and durability are 
combined with definite economy in 
Crapo Galvanized Steel Strand. 
Low first cost, low maintenance ex- 
pense are matters of record where- 
ever this time-tested productis in use. 
Available in all standard grades and 
sizes from representative jobbers 
throughout the country. Or, write— 


INDIANA STEEL & WIRE CO. 
MUNCIE, : : INDIANA 
SA IRAN IS AE I TNR 
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LETTER 


TO THE EDITOR 





Depreciation Rate of 
Fluorescent Illustrations 


To the Editor of EvectricaL Wor.p: 


Your issue of September 20 contains 
an article by C. C. Mills entitled “Rela- 


tive Costs of Industrial Light Sources,” | 


which particularly compares the oper- 
ating expense of 


incandescent and | 


fluorescent units. Sufficient details are | 


not given in the article to permit of its 

thorough analysis by the reader. 
However, one premise is made which, 

from the standpoint of sound econom- 


ics, should not go unchallenged. I refer | 


to the fact that amortization on the 


| incandescent units is taken at 10 per- | 
cent and on fluorescent, because of the | 


rapid advances in the art, at 20 per- 
cent, making the total fixed charges 


against the latter 30 percent. I consider | 


this 30 percent figure much too high 
for industrial installations, but whether 
it is or not, there is, in my opinion, no 
justification for a lower rate of depre- 
ciation on incandescent fixtures than on 


fluorescent. If fluorescent equipment is | 


being improved so rapidly that in a 


| few years one can afford to throw away 


expensive fluorescent fixtures already 
purchased, how much more will it be 
worth while at that time to replace an 
incandescent lighting system which is 


not in too strong a competitive position | 


in the present day! If any differential 
in depreciation rates can be justified, 
it certainly should be against, rather 
than in favor of, the less rapidly pro- 
gressing illuminant. 

Warp Harrison, 

Director of Engineering 

General Electric Lamp Dept. 


Cleveland, Ohio 


Need St. Lawrence Power 
for Defense, Says FPC 


In a recent letter addressed to Rep- 


| resentative Joseph J. Mansfield, chair- 
| man of the rivers and harbors commit- 
| tee, Leland Olds, chairman of the Fed- 
| eral Power Commission, stated that it | 


October 18, 


is fallacious to consider the St. Law- 
rence River power project and coal- 


burning plants as rivals. “Both are | 


needed,” the letter said. The letter con- 
cludes with the statement that “it would 
be a grave error in military planning 
to delay immediate construction of the 
St. Lawrence River power project.” 
Up-state New York is now short of 


power, the letter says, and even with the | 


1941 


5-INCHES—————> 


No Fallacious Guesses. 


There is no guessing with a 
Matthews Teleheight. Any line- 
man can be taught to use it and 
get any height within an inch or 
so. He can learn in five minutes. 


The extra cost of just one 
wrong guess will pay for one 
or two Matthews Teleheights. 
Hundreds of them are saving 
lots of money for their owners 
all over the country. Many are 
being used for quickly figuring 
the cubical contents of build- 
ings, the clearance of bridges, 
highlines, etc. 


Matthews Teleheight is only 
five inches long. Has no moving 
parts. It is furnished with a 
leather carrying case that will 
fit in the vest pocket. The draw- 
ing below shows how simple are 
the directions for using it. 


Great for Appraisal Jobs. 


Try one at our risk of your 
approval. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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Why FARGO 


CONNECTORS 


“rip like a vise 7% 
at low torque 


INSERT TAP 


45 


TIGHTEN BOLT 


The small bolt in the Fargo 
Connector means less friction 
area in turning . . . /ess friction 
as you tighten the connector. 
And the perfect machining of 
the bolt and body of the Fargo 
Connector further increases ease 


of tightening . . . further assures 


high pressure contacts at remark- 


ably low torque. Specify Fargo 


Connectors for repeat use, too. 


Made by FARGO MFG. CO. 
Distributed by 


LINE MATERIAL C 





completion of the St. Lawrence project 
in 1945, that area will be 394,000 kw. 
short of the capacity estimated to be 
required for the expansion of essential 
defense production unless further addi- 


| tions to generating capacity are planned. 


1,088 Kw.-Hr. Available 
for Each Person in U. S. 


Each of the 131,669,275 people in 
the United States had 1,088 kw.-hr. 
available for his use in 1940, according 


| to energy production figures reported 


by the Federal Power Commission. 
Actual use by each of the 30,191,000 
light and power customers in the U. S. 
was about 3,998 kw.-hr., according to 
the Edison Electric Institute. 

Five states, with 34.2 percent of 
the country’s total population, ac- 
counted for 44.5 percent of the total 
available energy last year. New York 
led, with 18,375,044,000 kw.-hr., or 
12.8 percent of the total, and 13,479,- 


| 142 people, a little more than 10 per- 


cent of the total. Montana was first 
in energy available per capita, with 
3,018 kw.-hr. for each of its 559,456 
inhabitants. Accompanying graphs 
show energy available by states and 


| per capita for 1940. 


ENERGY AVAILABLE PER CAPITA. 1940 


| 

| 

KW.- HR. 

500 1000 1500 2000 2500 3000 


WASHIN 
NEVADA  2,¢ 
UTAH 192 
IDAHO 1,827 
CALIFORNIA 1,819 
ARIZONA 1,580 
OREGON 1,47 
DISTRICT OF COLUMBIA 
PENNSYLVANIA 1,376 
OHIO 1,365 
NEW YORK 1,364 
MARYLAND 1, 302 
MICHIGAN 1,276 
ILLINOIS 1,241 
TENNESSEE 1,233 
CONNECTICUT 1,158 
WEST VIRGINIA 1,158 
MAINE 1118 
INDIANA 1,085 
NEW JERSEY 1,072 
DELAWARE 1,037 
WISCONSIN 975 
MASSACHUSETTS 968 
ALABAMA 96! 
NEW HAMPSHIRE 959 
RHODE ISLAND 958 
VERMONT 917 
NORTH CAROLINA 908 
SOUTH CAROLINA 895 








MISSOUPI 833 
GEORGIA 763 
MINNESOTA 746 
VIRGINIA 735 
‘COLORADO 705 
KANSAS 689 
1OWA 677 
FLORIDA 668 
NEBRASKA 652 
TEXAS 647 
LOUISIANA 636 
WYOMING 600 
OKLAHOMA 526 
KENTUCKY 481 
SOUTH DAKOTA 359 
ARKANSAS 338 
NEW MEXICO 52] 
NORTH DAKOTA 313 
MISSISSIPPI 27) 








Protests Granting 
of Metals to REA 


National Economy League has cited 
the recent allocation to the Rural Elec- 
trification Administration of 4,500 short 
tons of copper per month and lesser 
quantities of steel, zinc and aluminum 
as an illustration of what it called the 
failure of the Federal Government to 
reduce its non-defense construction ac- 
tivities in proportion to the require- 
ments demanded by the extensive de- 
fense program. 

The league said: “The same ma- 
terials allocated to industries which 
have long used them for essential parts 
would probably forestall a significant 
amount of ‘priority unemployment.’ 
The closing of a factory on which 
workers depend for employment in es- 
tablished occupations and localities is 
a much more serious dislocation than 
the postponement of those rural elec- 
trification projects which have been 
merely started or proposed.” 

The prospective reduction in the 
number of electrical appliances sold 
would seem to interfere with profitable 
operation of REA lines started now, 
the league added. The agency’s in- 
creasing expenses were said to be “a 
direct public subsidy to the henefited 
groups.” 





ENERGY AVAILABLE, 1940 


BILLIONS OF KW.-HR. 
10 15 20 


NEW YORK 18,38 
PENNSYLVANIA [2.62 
CALIFORNIA {2.57 
ILLINOIS 9.80 
OHIO 9.43 
MICHIGAN 6.71 
NEW JERSEY 4.46 
MASSACHUSETTS 4.18 
TEXAS 4.15 
WASHINGTON 3.76 
INDIANA 3.72 
TENNESSEE 3.60 
NORTH CAROLINA 3,24 
MISSOURI 3.15 
WISCONSIN 3.06 
ALABAMA 2.72 
GEORGIA 2.38 
MARYLAND 2.37 
WEST VIRGINIA 220 
MINNESOTA 2.08 
CONNECTICUT 1.98 
VIRGINIA 197 
1OWA 1.72 
SOUTH CAROLINA 1.70 
MONTANA 1.69 
OREGON L61 
LOUISIANA 1.50 
KENTUCKY 1.37 
FLORIDA 1.27 
KANSAS 1.24 
OKLAHOMA 1.23 
UTAH 1.06 
DISTRICT OF COLUMBIA 096 
MAINE 0.95 
IDAHO 0.95 
NEBRASKA 0.86 
ARIZONA 079 
COLORADO 0.79 
RHODE ISLAND 0.68 
ARKANSAS 0.66 
MISSISSIPPI 0.59 
NEW HAMPSHIRE 0.47 
VERMONT 033 
DELAWARE 0.28 
SOUTH DAKOTA 0.23 
NEVADA 022 
NORTH DAKOTA 0.20 
NEW MEXICO 0.17 
WYOMING QUIS 
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LINEMAN 


ks 
Sevmour Snir 





When the purchasing agent de- \\ 
mands economy and quality —_ “7 
when the operator wants speed, ~~ - 
efficiency and positive action, Seymour 
Smith pruning and clearing tools get 
the call. For only in Seymour Smith 
Tools can you get the full measure - 
of satisfaction that has made them -; : 
first choice of most leading utility 
companies. 
@ TREE and TELEPHONE PRUNERS 
@ POLE and HAND PRUNING SAWS 
@ LONG HANDLED PRUNERS AND 
BRUSH CUTTERS 
@ JOINTED TEST 
PIKE POLES 
@ CABLE CUTTERS 
@ RANGING RODS 


WRITE FOR 
COMPLETE 
CATALOG 


Seymour Smith & Son, Inc. 


810 Main Street, Oakville, Conn. 





SUPPLIES 


ELECTRICAL 
EQUIPMENT 


SPECIALTIES 
used at 


| TWIN 
BRANCH 





ELECTRIC 
DEVICES CORP. 


227-229 FULTON ST. 
NEW YORK, N. Y. 
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Recent Rate Changes 


CentraL New York Power Corp. has 


been granted permission by the state Pub- 


lic Service Commission to put into effect | 


reduced rates for residential electric ser- 


vice in the cities of Fulton and Oswego 
which will save domestic consumers ap- 
proximately $30,600 annually. About 8,- 
700 customers in these two cities will ben- 
efit from the reduction. The new rates 
became effective October 15. 
residential rates will be as follows: mini- 
mum charge is reduced from 95 to 90 





The new | 


cents per meter per month and the allow- | 


ance of current in the initial charge is 
increased from 12 to 15 kw.-hr. per month; 
thus the consumer is assured of more cur- 
rent for less money. The next 45 kw.-hr., 


that is, between 15 and 60 kw.-hr. inclus- | 


ive, will be 4.4 cents per kilowatt-hour, as 
against 4.8 per kilowatt-hour under the 
existing rate. Beyond the 60 kw.-hr. block 
the rate remains the same as under the 
present schedule at 2.5 cents per kilowatt- 
hour. 


The corporation has also filed re- | 


vised rate schedules for commercial and | 
industrial service for its entire territory. | 


Under this revision commercial and in- 


dustrial customers in the Fulton-Oswego | 


district would receive reductions of ap- 
proximately $44,000 per annum, while the 
gross reduction for the entire territory 


would be about $596,000, affecting approx- | 


imately 16,000 customers. 


ARKANSAS Power & Licut Co. has been 
authorized by the state Utilities Commis- 
sion to increase rates paid by 450 commer- 
cial customers. The increase amounts to 
$97,000. These customers have been en- 
joying a favored rate. 


ILtrnots COMMERCE COMMISSION has an- 
nounced that rate changes effective dur- 
ing the month of September resulted in 
an estimated decrease of $31,069 in an- 
nual operating revenues. Electric rate 


cuts totaled $31,206, but a slight increase | 


in the rates of a telephone company 
brought the total down to $31,069. 


Columbia Electric Plans 
Expansion of Plant 


Columbia Electric Manufacturing Co., 
Cleveland, Ohio, has plans in progress 
for’ a one-story addition at St. Clair 
Avenue and East 45th St., totaling about 
50,000 sq.ft. of floor space, to provide 
for large increase in capacity. General 
erection contract will be awarded soon. 


Company also will remodel and im- | 


prove an existing three-story building 
of about 25,000 sq.ft. of floor space. 
which it will also use for expansion. 
Contract for the latter work has been 
let to Dean W. Rankin, Cleveland. 


Stockholders Increase 


General Electric stockholders on 
September 19 totalled 218,152, an in- 
crease of 6,541 over a year ago. The 
present number to whom the October 


25 dividend will be paid is an increase 


of 812 over the last record date, June 


27, 1941. 
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Matthews Scrulix Anchors 


shown above were first put on 
the market in 1900. The one 
on the left is put down with a 
wrench. The one on the right 
is screwed down by putting a 


bar through the eye. The one 
shown at the bottom of this 
column is for use in swampy 
places and is put down with 
standard 114 or 2-inch pipe. 


Over 3,000,000 Matthews 
Scrulix Anchors have been 
sold and thousands of them 
are » purchased every year. 
This type of anchor is ideal 
for use in dry loose sand, 
loamy ground; under shallow 
stands of water; on beaches 
and in swamps. They are made 
in sizes ranging from 4 inches 
in diameter to 12 inches. You 
will find that the 4-inch size 
will help reduce costs on 
those cheap rural lines. They 
will save you money over any 
anchor that requires the dig- 
ging and filling of holes. 
Write for Bulletin 804. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U.S. A. 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


1l Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


H. T. CANFIELD 
ENGINEERING ASSOCIATES 


Reports, Investigations, Valuations, Rates, Regu 
latory Problems and Proceedings, Design, Super 
vision of Construction 


61 Broadway, New York 


E. J. CHENEY AND CO. 


Engineers and Consultants 
Design—-Supervision of Construction, Rehabilitation 
Engineering, Reports, Investigations, Valuations, 
Economic and Business Surveys. 


61 Broadway, New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Construction - Management 
Investigations and Reports 


Design 


PHILADELPHIA 


NEW YORK Packard Building 


CHICAGO 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 
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Management 
Appraisals 
Construction 


Designing 
Testing 
Financing 


Se ae 


TESTS 


Blectricat, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN * CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York 
Philedelphia — Washington — Cleveland —- Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Ml. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 


CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engineers — BHeconomists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


Noroton, Connecticut. 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY FIELD BUILDING 
NEW YORK CHICAGO 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ELECTRICAL 


Inspections _ 
Cost Analysis 
Investigations 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


ENGINEERS 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 


Design—Supervision of Construction 
Reports—Examinations—Valuations 
20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 
Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations * Appraisals 
Consulting Engineering 
BOSTON ¢e NEW YORK ¢ CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 
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Electric Service to 
Third of U. S. Farms 


One third of the nation’s farms had 
electric service on April 1, 1940, when 
the last decennial census was taken, 
completed tabulations of that survey 
show. Of a national total of 6,096,789 
farms, the census discloses that 2.032.- 
372 had electric service. An additional 
179,066 farms reported use of a home 
electric plant. 

Another tabulation made as a result 
of the census shows that in addition to 
farms receiving service, roughly 750,- 
000 others were located within a quar- 
ter of a mile of a distribution line but 
did not have service. These figures be- 
come more impressive in view of the 
fact that of the total farms, the census 
report shows about 2,000,000 
dwellings valued at less than $500. 

Superimposing the nearest compar- 
able Rural Electrification Administra- 
tion report onto the census survey dis- 
closes that REA co-ops, in the spring 
of last year, were furnishing service to 
27 percent of the farms having electric 


have 


service. Where the Census Bureau 
shows 2,032,372 farms with electric 


service on April 1, 1940, REA reported 
serving 549,604 farms on June 30 of 
the same year. 

First rank among the states in elec- 
trified farms is New Jersey, with 84 
percent of its 25,835 farms having 
service. Following, in order, are 
Massachusetts, 26,848 farms with serv- 
ice, or 83.5 per cent; Rhode Island, 
2,511, 83.3; California, 110,014, 82.9; 
Connecticut, 17,494, 82.7; Washington, 
60,082, 73.6; Michigan, 133,095, 71; 
New York, 106,804, 69.7; Utah, 17,714, 
69.7; New Hampshire, 11,184, 67.6; 
Oregon, 38,101, 61.5; Ohio, 143,436, 
61.4; Idaho, 26,384, 60.4; Pennsyl- 
vania, 98,937, 58.5; Vermont, 12,783, 
34.6; Maine, 21,124, 54.2; Indiana, 
95.575, 51.8; Wisconsin, 95,158, 51; 
Nevada, 1,812, 50.7; Maryland, 18,351, 
13.6. 

Comparable REA figures of farms 
served as of June, 1940, for the same 
top 20 states are: New Jersey, 1,041; 
Massachusetts, none; Rhode Island, 
none; California, 3,255; Connecticut, 
none; Washington, 4,364; Michigan, 
20,887; New York, 3,876; Utah, 1,035; 
New Hampshire, 194; Oregon, 1,509; 
Ohio, 36,026; Idaho, 3,671; Pennsyl- 


vania, 15,143; Vermont, 443; Maine, 
177; Indiana, 45,071; Wisconsin, 20.- 
866; Nevada, 417, and Maryland, 
1.376. 
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Issues New Publication 


Ajax Metal Co.. Philadelphia. Pa.. 
has announced the issuance of a 
magazine for 


new 


metals executives. The 
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Packless construction—made 


operation 


or structural defects 


magutToo 


— 


Send for this bulletin 
specifications and shows 
gested methods of 
types of transformers. 


Hundreds of 





NAMES ON REQUEST. 


oe The MAGNETROL "Double Check” System 


A greenlight may be 
placed in the circuit to 
glow while oil level is 
normal—if circuit is in- 
terrupted, tampered with, 
or oil level drops, light 
goes out. 


The 


trouble 


8 


FRED H. SCHAUB ENG. CO., 325 W. HURON ST., CHICAGO, ILL. 





DESIGNED ESPECIALLY FOR 
POWER TRANSFORMER SERVICE 


Wee aes LOW OIL LEVEL 
va 


possible through positive 
acting magnetic principle of operation—no oil seepage 
Only two moving parts to further assure dependable 


Rain and splash proof housing for outdoor service 
Provides double check system—single pole double throw 
mercury to mercury switch provides facilities for both 
line supervision and low o/! level alarm circuits 

Five year written guarantee against operation failures 


| Easy to install—Bulletin gives details 


M-lil—it gives 
five simple 


installation 


installations in 


many of the 
largest private utility operating companies— 


moment light goes 
out a bell will sound its 
warning so that you have 
immediate 
and 
what would otherwise be 
a large equipment loss. 


































full 
sug- 


on various 


MAGNETROL 


Alarm Systems also available 
for turbine and generator oil 
reservoirs and water cooled 
transformers. 


knowledge of 


can save 








and amusing! 


That is the purpose, completely realized, 
of this new mathematics text. The au- 
thors begin (with a humorous story) 
right on the edge of the Unknown 
where arithmetic can no longer show 


\_____LIVING MATHEMATICS___/ 


By R. S. Underwood and 
Fred. W. Sparks 


Texas Technological College 
365 pages, 6x9, $3.00 


ERE is just the book for: Those who 
H have met with initial failure in trying to 
master the intricacies of the subject; 
and now, as adults, can be expected to make 
real headway when the subject is presented 
az a fascinating pastime. 
Those who ‘took to it’ 


readily when first 


SEE 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., 
Send me Underwood and Sparks 
days’ examination on approval. 
plus few cents postage, or return book postpaid 
on orders accompanied by remittance 


Name 
Address 
City and State 


Position 


Company 


books sent on approval in U.S 


SSRSSSSSSSEE ESSE SSESSS TESTES STR ETE EE EE EE, 


ASSSSSSSSSSSSSSSSSSSSS SESS SSSS SSH SESS SES SSH SSSSSESE RESTS SES eee See Se eeeeeSeeEs 
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MATHEMATICS MADE PLAIN—and easy-to-learn 


IT 10 DAYS—MAIL THE COUPON 


N. Y. C. 
Living Mathematics for 10 


In 10 days I will send $3.00, 
(Postage paid 


and Canada only.) 




















the way. After a thorough course in 
algebra they take you on a survey of 
the highlights of trigonometry, analytic 
geometry, more advanced algebra, and 
calculus, with a seasoning touch of the 
theory of numbers. The style is light, 
the explanations are detailed and the 
book makes highly interesting reading. 





presented; and now wish to pick up the 
threads and go on to higher mathematics, 
the calculus and number theory 


In this book you will find drama, zest, 
humor, surprise, challenge and human inter 
est 


a wy 


ry 7D 
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MAKE INSPECTION TIME 
PROTECTION TIME 


7 

ra se 

The Osmoplastic Groundline 
Treatment will add years of 


service life to this pole as 
it has many thousand others. 


The Combined Osmoplastic 
Groundline Treating and Pole 
Inspection Program Has En- 
abled Many Leading Utilities 
to: 

Extend pole service life many 

years 
Acquire valuable office data 


concerning pole conditions 
Lengthen inspection cycle 


EASILY APPLIED AT LOW COST 
Write for detailed information 


OSMOSE WOOD PRESERVING CO. 


Bailey Ave. Buffalo, N. Y. 
Branch Office: 4829 Woodward Ave., Detroit, Mich. 


Is It Useful? 


Decide for yourself—check the fol- 

lowing features of the Electrical 

Buyers Reference. 

() Condensed catalogs of 238 manufac- 
turers. Not a jumbled ~ of loose 


pamphlets, but one solid, page-after- 
Page section. 

( 142 big pages of product-classified list- 
ings of 3500 manufacturers; the ‘‘who 
makes it’’ section. 


0) Alphabetical list of products classified 
above; completely cross-indexed. 


() Company names, trade names, street 
addresses . . . over 6000 listings. 


oO Everything up-to-date, and edited for 
1941 use! 


Or a total of 558 pages packed full 
of buying and specifying informa- 
tion, all in one handy, ever-ready 
volume: ELECTRICAL BUYERS 
REFERENCE. 


Active electrical men say it’s the 
most valuable volume in their offices. 
Use it yourself . . . it’s your first 
source of information. 


e ELECTRICAL - 
BUYERS REFERENCE 


330 West 42nd Street, N. Y. City 
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new publieation, known as Ajax Met- 
electric Progress, will appear _bi- 
monthly, following its first issue on Oc- 
tober 1. The publication will be edited 
by Howard Linn Edsall, formerly of 
the staff of the Philadelphia Public 
Ledger. 


Wisconsin Units Will 
Interconnect Lines 


Wisconsin Electric Power Co., Wis- 
consin Gas & Electric Co., and Wiscon- 
sin Public Service Corp. have an- 


| nounced that they had arrived at an 
| agreement, subject to the approval of 
| the Public Service Commission of Wis- 


consin, which will result in the inter- 
connection of the Wisconsin Electric 
Power Co. and its subsidiary Wisconsin 
Gas & Electric Co. 132,000-volt system 
in the Elkhart Lake, Wisconsin, area 
with the 66,000-volt system of Wiscon- 
sin Public Service Corp., which pres- 
ently terminates at New Holstein, Wis. 

It was stated that this connection 
will be of substantial benefit in assuring 
continuity of service in New Holstein 
and Elkhart Lake and the territory 
contiguous thereto, as well as generally 
beneficial to the two power systems. 

It is expected that the connection be- 
tween New Holstein and Elkhart Lake 
will be made early in the spring of 
1942 if the necessary equipment and 
materials can be secured by that time. 


Order New Equipment 
for Shasta Plant 


Additional power equipment for the 
Shasta Dam power plant on the Central 
Valley project in California has been 
ordered by Secretary of the Interior 
Harold L. Ickes. 

Contracts totaling $1,309,155 were 
awarded to three companies for fur- 
nishing sixteen power transformers, five 
bus structures and five transformer- 
neutral bus structures for the five big 
75,000-kw. generating units to be in- 
stalled in the Shasta power plant. 

Westinghouse Electric & Manufactur- 
ing Co. on its bid price of $607,865 will 
supply six 25,000-kva., oil-immersed 
transformers; five 15,000-volt, 3,200- 
amp. bus structures with potential trans- 
formers, current transformers, ground 
switches and generator lightning ar- 
resters and capacitors, and five trans- 
former-neutral bus structures. 

Allis-Chalmers Manufacturing Co. 
will furnish four 21,000-kva., oil-im- 
mersed transformers for a price of 
$279,700. General Electric Co. of 
Schenectady will furnish six 25,000- 


| kva., oil-immersed transformers on a 


bid of $421,590. 


ELECTRICAL 


When your first 
source of supply 


RUSH JOBS ..:... 


by “delivery-in-six-months,” can often 
be solved by turning to another source 
of supply. 


Then, your first source of information 
is Electrical Buyers Reference. Com- 
plete product classified listings of 3500 
manufacturers, trade name index, and 
so on, make Electrical Buyers Refer- 
ence the first thought of busy elec- 
trical men who buy and specify, who 
need data on new lines, new sources 
of material. 


Take Cedar Poles, for example. Under this 
listing, Electrical Buyers Reference gives you 
the catalogs of 7 companies: Bell Lumber, 
Graybar, National Pole, Naugle Pole & Tie, 
Page & Hill, Partridge Lumber, Valentine- 
Clark . .. and the names and addresses of 
1! other companies. 


Use your Electrical Buyers Reference regularly 
—to save time and money 


ELECTRICAL BUYERS 
REFERENCE 


A unit of the McGraw-Hill Reference Service 
330 West 42nd Street New York, N. Y. 
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Reclamation Bureau 
to Triple Capacity 


A detailed schedule of the Bureau of 
Reclamation’s plans to triple its gen- 
erating capacity in the next 344 years 
shows a planned capacity of 2,621,062 
kw. by December 31, 1944, compared 
to 953,962 kw. at present. 

Reflected in the new government 
power program are all increases voted 
by Congress so far this year, such as 
authorization to start work on the Bulls- 
head and Keswick dams, and increases 
in the pace of work at other projects, 
particularly at Shasta and Grand Cou- 
lee. 

In announcing its present schedule, 
the bureau added that study is being 
given continuously to means “of adapt- 
ing the program to changing require- 
ments.” It is known, for instance, that 
Secretary Ickes would like to get money 
from Congress permitting him to order 
additional generators for Grand Coulee 
quickly. Six units now are on order or 
appropriated for. 

Reclamation’s schedule of generating 
installation follows: 





























































Kw. Kw. 


Capacity in 28 operating plants, 
20 GP Ge Rent anuedecss 953,962 
— Coulee Dam, 


Boulder Dam, August........... 82,509 
Grand Coulee, December...... 108,000 | 
Boulder, December............. 82,500 | 
Parker Dam, December......... 30,000 


To be added June-Decem- 








EE ee 411,000 
Total by close of 1941..... 1,364, 962 
Grand Coulee, March 1942..... 108,000 | 
NE ME cas csitavudceienes 82,50) | 
as noun adeences 30,000 
Parker, February................ 30,000 | 
To be added during 1942.. 250,500 
Total by close of 1942..... 1,615,462 
Grand Coulee, June, 1943..... 108 000 
NR as. cakuncekadnmeas 30,000 
Grand ae eee 108,000 
Green Mountain Dam, July..... 21,600 
Grand Coulee, August PekeKK<e 108,000 
Keswick Dam, October......... 75,000 
To be added during 1943.. 450,600 
Total by close of 1943...... 2,066,062 
Shasta Dam, January, 1944..... 375,000 
Davis Dam (Bullshead), June... 180,000 | 
To be added during 1944... 555,000 
Total by close of 1944...... 2,621,062 | 





New Hampshire Hydro 
Development Urged 





cove Rows 
yi? ps | Chairman Leland Olds of the Fed- 
® ret | eral Power Commission has urged th 
ct oP | er “on s urge e 
pu st | New Hampshire Water Resources 
MANS Board to approve a plan for the hydro- 


electric and flood-control development 
of the Contoocook River in New Hamp- 
shire which would provide electric 
power for the national defense program | 
as soon as possible. 
During meetings of the board at 
Peterborough, Henniker and Concord, 
N. H., to consider alternate plans sub- 
mitted by the Federal Power Commis- 
sion and the Corps of Engineers, U. S. 
Army, for the development of the river, 
Chairman Olds stressed the defense 
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alate: 
VAP RECS SUR ete, 
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Urban construction 
where line drops por- 
tion of load and 
smaller wire s‘ze will 
carry current flowing 
through the rest of 
circuit. 








RELIABLE 
STRAIGHTLINE 
REDUCERS .... 


Save money and clean up 
appearance while eliminat- 
ing a double dead-end. 
Sag of larger wire is only 
three 
inches as spans of city dis- 
tribution are short. 


mee Pe ee 


OVER 30 YEARS SERVICE TO THE LT EY 


increased two or 


31435 7 Awty if 


(1325) 169 





Special pre-Christmas offer: 


YOUR NAME STAMPED IN GOLD 


ON THE COVER OF THIS NEW BOOK 


ABSOLUTELY FREE 


Without cost to you, we will stamp your name, or 
whatever name you designate, on the front cover of 
any copy of the new 7th edition Standard Handbook 
for Electrical Engineers ordered from this advertise- 
ment. This is a special pre-Christmas offer, limited 
to acceptance before January 1, 1942. So don’t delay. 
Use the convenient coupon below. 


Just off the press! 


STANDARD HANDBOOK 


for 


ELECTRICAL ENGINEERS 


Prepared by a Staff of 102 Specialists 
2303 pages, 6 x 9, 1700 illustrations, 600 tables, $8.00 


The great, standard, handy-reference compila- 
tion of fundamental theory standards, data, and 
practice, from fields of electrical engineering— 
now thoroughly revised, brought completely up to 
date, new topics added. 


Thousands of useful facts in these 


26 BIG SECTIONS 


Units and Conversion Factors 

Electrie and Magnetic Circuits 
Measurements 

Properties of Materials 

Circuit Elements 

Transformers, Regulators and Reactors 
Alternating-current Generators and Motors 
Direct-current Generators and Motors 
Rectifiers and Converters 

Prime Movers 

Power Plant Economics 

Power System Electrical Equipment 
Power Transmission 

Power Distribution 

Wiring Design—Commercial and Industrial 
Illumination 

Industrial Power Applications 

Electric Heating and Welding 
Electricity in Transportation 
Electrochemistry and Electrometallurgy 
Batteries 

Wire Telephony and Telegraphy 
Electronics and Electron Tubes 

Radio and Carrier Communication 

Codes and Standard Practices 
Electrophysics 


Buildings 


a) 


THIS COUPON GOOD FOR LIMITED 
TIME ONLY — SEND IT TODAY 


Pecesscses 


McGraw-Hill Book Co., 330 W. 42nd St., New York 


Send me the new 
to terms checked: 


With name stamped in gold 


returnable. (Offer expires Jan. 1, 1942) 


tance accompanies order.) 


Name 
Address 
City 


and State.. 


Position 
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7th edition Standard Handbook for Electrical Engineers according 
‘ 


I enclose $8.00 and understand stamped books are not 


] For 10 days’ examination on approval, without gold stamping. 
plus few cents postage in 10 days or return book postpaid 


Print name to be stamped, here 


NEW 7th EDITION 


Never before so much 
practical, up-to-the-minute 
help for . electrical engi- 
neers in a single volume 


Editor-in-Chief 
ARCHER E. KNOWLTON 


Associate Editor for Engineering 
Electrical World 


@ New Format. Seventh edi- 
tion of the Standard Handbook 
now in standard textbook size 
—permitting larger type and 
illustrations, more material in 
convenient form, fuller index- 
ing—a more useful book in all 
ways. 


© Contributors now number 102 

every section given special- 
ized, expert treatment, to as- 
sure you most authoritative and 
dependable information. 


ACT NOW — USE THE 
SPECIAL PRE - HOLIDAY 
OFFER COUPON BELOW 


Tens of thousands of engineers have bene- 
fitted from former editions of the Stand- 
ard. With this up-to-date edition you 
will too. On hand when you need it, the 
book gives security in troublesome situa- 
tions, saves dollars, hours, and effort by 
giving the right, dependable answer at 
the right time. Take advantage of this 
free stamping offer now. Send remittance 
with coupon. We pay the postage. 


I will send you $8.00 


(We pay postage if remit- 


. W. 10-18-41 
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emergency need for electric power in 
the New England area. 

Under the plan recommended by the 
commission generating facilities total- 
ing 61,000 kw. would be installed on 
the Contoocook. These facilities would 
be 14,000 kw. at Blackwater, N. H.; 
16,000 kw. at Lower Hillsboro, N. H.; 
10,000 kw. at Stoddard N. H., and 21,- 
000 kw. at Penacook, N. H. A storage 


reservoir is planned at Bennington, 
N. H. 


Spends $10,000,000 
on New Facilities 


Montreal Light Heat & Power Con- 
solidated in 1940 and 1941 (the first 
two years of the war) is spending more 
than $10,000,000 in providing new 
power production and distribution fa- 
cilities, John S. Norris, president, re- 
veals in a letter to shareholders. 

“This has been, and is, making pos- 
sible,” said Mr. Norris, “the construc- 
tion of scores of war plants in Quebec 
province. The company is spending this 
money out of its own resources and it is 
consequently unnecessary for the people 
of Canada to provide, through their gov- 
ernment, any part of this cost at a 
time when government war expendi- 
tures already are so tremendous. 

“On the contrary (in addition to fi- 
nancing the development of new power 
facilities at this huge expenditure and 
out of their own resources) your com- 
pany and the other private power com- 
panies in Quebec province are contribut- 
ing in income taxes to the Dominion 
Government a large part of the amount 
required for carrying on this very ex- 
pensive war.” 

“The private power companies in this 
province, placing ahead of everything 
else their determination to do all they 
can to help win the war, have co- 
ordinated all available power resources 
and facilities so that their efforts and 
contribution can be most effective.” 
the letter stated. 


Bomber Plant to Install 
York Cooling System 


York Ice Machinery Corp. has ob- 
tained from the Manhattan Construction 
Co. of Muskogee, Okla., and the Long 
Construction Co. of Tulsa a contract for 
the mechanical refrigeration system to 
be used in air conditioning the mam- 
moth, windowless Douglas bomber as- 
sembly plant now being built at Tulsa. 
The cooling systems will have a capacity 
of 7.000 ice-tons daily. 

Announcement has recently been 
made by the corporation that it will 
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IN ONE HANDY VOLUME! 


Gives You, Under Geographical Classification . . . 


Names and addresses of independently owned and municipally operated 
electric light and power companies in the United States, Canada and 
U.S. Possessions; also, Government controlled projects, State commis- 
sions, and National and State Associations. 

Names and addresses of affiliated, holding, controlling or managing 
and service companies with complete lists of properties controlled or 
managed by each, and including names and addresses of principal officials. 

Names and addresses of officials and chief operating men for ali 
Operating companies, including: 


Presidents Chief Engineers 

Vice Presidents Electrical Engineers 

General Managers Mechanical Engineers 

General Superintendents Plant Engineers 

Superintendents of Distribution Commercial or New Business 

Superintendents of Transmission Managers 

Division or District Merchandising Managers 
Superintendents Division or District Managers 

Plant Superintendents Purchasing Agents 


For each operating company, the following information is presented: 


Company total and Plant individual Circuit miles underground 
generating Capacity in kva. — duct distribution 
(Or kw. No. of meters served 
7 of Prime Mover and 
apacity in hp. ‘ Aces Pu 
A y P Location of districts or divisions 
Mount of power purchased _ 
in kw.hrs. Complete list of towns (of 500 
Population or over) served 


Location of power plants 


Type of current distributed, ok a 
No. of wires, phase, A complete alphabetical index 
voltage and cycle. of companies listed 


New Data Added in 1941 Edition 


3 All recorded SEC mergers and consolidations. 
Approximately 250 new Rural Cooperatives. 

‘ £ 100 new municipal operations. 
Latest U.S. Census population figures. 


Tow! 


«See For Yourself 





That the answers are all here 
to help you plan your contacts 
with the Central Stations of 
North America and U. S. 


Possessions 


Up to date! Completely revised with the 
full cooperation of the Central Stations’ 
responsible officials themselves. 






You'll want to place a copy on the desk 
or in the kit of every man in your organi- 





































zation who has engineering, sales, financial 
or statistical planning to do with the Cen- 
tral Stations — and who must know, not 
guess, his facts. 

NEARLY 900 PAGES, sturdily bound in 
flexible blue Fabrikoid; fully thumb in- 
dexed; size, 41/, inches by 81/2 inches. Pub- 
lished annually. Price $25.00 per copy; 10% 
discount on 5 or more copies. 


USE THIS COUPON TO ORDER YOUR COPIES TODAY 


McGRAW-HILL PUBLISHING CO., INC. 
Catalog & Directory Division 
330 West 42nd St., New York, N. Y. 


Gentlemen: You may enter our order for............ copies 
of the 1941 McGRAW CENTRAL STATION DIRECTORY 
and deliver together with your bill, at the rate of $25.00 
per copy (10% discount on 5 or more copies). 
INT asin sale aide Sha ee Ou We dao ward né.akoweiing Chedaweddadic teen nee 
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redeem, on December 1, all its outstand- 
ing 6 percent debentures, which other- 
wise would mature according to their 
present terms in December, 1943. 


REA Presses for an “In” 


on Defense 

[Continued from page 107 | 

poultry products, where electricity 
can help Mother Nature. Dairy and 
poultry products are “defense foods.” 

REA has had no copper allotted to 
it for line construction since August. 
In that month it was allotted the full 
4,500 tons which the old defense 
agency OPACS directed it should 
have monthly throughout this year 
to complete projects underway. The 
August quota is now nearly gone, 
only scrapings from the bottom of 
the barrel are still coming through. 
REA doesn’t expect to get any more 
copper so long as there isn’t enough 
even to fill all the A-10 or higher 
rated orders, which has been the case 
since September. 

Thus REA’s activities are “forced” 
into the field of industrial develop- 
ment in rural areas. This is the 
direction in which the proponents of 
the rural co-operative movement 
want REA to go anyway, the direc- 
tion in which it started somewhat 
haltingly before the defense program 
provided an impetus upon which 
REA now seeks to capitalize fully. 


Hydro Opens New 
Transformer Unit 


Ontario Hydro-Electric Power Com- 
mission recently opened without any of 
the peacetime formalities the first unit 
of the commission’s new transformer 
station in Burlington. This station, 
which is supplied with power from 
Beauharnois, is at present served by 
two lines from Leaside and will form 
an increasingly important tie between 
eastern generating sources and the com- 
mission’s 110,000-volt network. 

Although the present capacity of the 
Burlington station is limited to one 
transformer bank of 75,000 kva., it is 
expected that a second bank of the 
same capacity will be placed in service 
this month and _ further additions 
will be made as required. Provision is 
being made for an ultimate installation 
of six banks of transformers, having a 
total capacity of 450,000 kva.; four in- 
coming 220,000-volt lines, two outgoing 
220,000-volt lines and twelve outgoing 
110,000-volt lines. 
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SEARCHLIGHT SECTION 


EMPLOYMENT 


( Classified Advertising) 


susiness ; “OPPORTUNITIES” : useo on esate 


UNDISPLAYED 


10 Cents a Worp. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Box Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 

Discount of 10% if full piyment is made in 
advance for 4 consecutive insertions. 


——RATES——. 


DISPLAYED 


Indiwidual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $6.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %”’ vertically on 
one column, 3 columns—30 inches—io a page. 


NEW ADVERTISEMENTS received by 10 A. M. Monday will appear in Saturday’s issue, 
subject to limitations of space available. 


POSITIONS VACANT 


DRAFTSMEN: Electrical, experienced gener- 

ating station and substation. Location New 
York City, State experience and salary desired. 
P-969, Electrical World, 330 W. 42nd St., New 
York, N. Y. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 31 years’ recognized standing and reputa- 
tion carries on preliminary negotiations for 
positions of the calibre indicated above, through 
a procedure individualized to each client's per- 
sonal requirements. Several weeks are required 
to negotiate and each individual must finance 
the moderate cost of his own campaign, Retain- 
ing fee protected by a refund provision as stipu- 
lated in our agreement. Identity is covered and, 
if employed, present position protected. If your 
salary has been $2,500 or more, send only name 
and address for details. R. W. Bixby, Inc., 262 
Delward Bldg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL MEN, Quali- 

fied candidate desiring $2,500 to $20,000 posi- 
tion may contact employers through our 
confidential services, established 26 years. The 
National Business Bourse, 20 W. Jackson Blvd., 
Chicago 


POSITIONS WANTED 


ELECTRICAL ENGINEER — Experienced in 
supervision of relay and fuse application. 
system studies and coordination; metering prac- 
tice; power station, substation and industria! 
control, layout, design, specification, installa- 
tion, testing and maintenance. Will consider 
change in employment. PW-958, Electrical 
World, 520 N. Michigan Ave., Chicago, III. 


HYDRO-PLANT OPERATOR with 16 years 

experience in varied remote control opera- 
tion desires position in Northwest. Married. 
Now employed. PW-965, Electrical World, 
520 N. Michigan Ave., Chicago, III. 


GRADUATE ELECTRICAL ENGINEER, Li- 

censed Professional Engineer New York 
State, 33, married, two children, considerable 
experience substations, power plants, transmis- 
sion, now employed with large Electric Utility, 
First Paper, desires change in position. Will 
consider Utility, Engineering Firm or Industry. 
PW-967, Electrical World, 330 W. 42nd St., 
New York, N. Y. 


ELECTRICAL ENGINEER—Over 15 years ex- 

perience in design and manufacture of all 
types of transformers. Desires connection in 
design or sales work. Can supervise design 
and manufacture for smaller manufacturer of 
transformers. PW-968, Electrical World, 330 
W. 42nd St., New York, N. Y. 


OU can EARN MORE 


BE A METER EXPERT 
THOROUGH TRAINING by mail under per- 
sonal instruction of practical engineers. 
EARN $2,000 to $4,000 per year. 

25 years’ experience with Successful Graduates 
everywhere. LOW COST——-EASY TERMS. 
Free Booklet Without Obligation. Write Now! 
Ft. Wayne Correspondence Sc*oo!l, Dept. 10-8 
Ft. Wayne, Ind. 
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FOR SALE 


SWITCHING LOCOMOTIVES 


3—60-Ton Electric Switching Locos. 
600/1500 volts. Good condition. 
IRON & STEEL PRODUCTS, Inc. 
36 years’ experience 
13438 S. Brainard Ave., Chicago, Illinois 
“ANYTHING containing IRON or STEEL" 
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For Sale 


TRANSFORMER 


3—667 kva Packard Electric trans- 
former, single phase, 60 cycle, 


22000 volt primary, 460 secondary, 
overhauled and guaranteed. © 


ELECTRIC POWER 
CONSTRUCTION; INC. 


569 South Main Streef oue 
AKRON, OHIO ost 
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FOR SALE 


1000 KW 25 cycle Rotary 

25 cycle Transformers 55000 and 11000 volts. 
Oil switches 70000 and 15000 volts 

Circuit breaker 15000 volts 


J.T. WALSH 


Brisbane Bldg. 


SOUOUOUHOESRONSESOEEEROESHEOEOCRE 


Buffalo, N. Y. 
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Esco High Voltage Motor Generator Set 


Ideal for taboratories, broadcasting stations, etc, 
2500 volt 1-amp (2 generators each unit couples to 
5-HP 220 volt single phase motor-mounted on base) 
with separate exciter for fields—almost new—with 
= space armature. No reasonable offer refused. Orig- 
= inal cost $1,000. 

= NEWARK SURPLUS MATERIALS CO. 
= P.O. box 1000 Newark, N. J. 
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“SEARCHLIGHT™ 


can help you... 


—by bringing business needs or ''oppor- 
tunities'' to the attention of other men 
associated in executive, management, 
sales and responsible technical, engi- 
neering and operating capacities with 
the industries served by the following 
McGraw-Hill publications: 


The SEARCHLIGHT SECTIONS 


(Classified Advertising) 


American Machinist 
Aviation 

Business Week 

Bus Transportation 
Chemical and Metallurgical 
Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical World 
Electronics , 
Engineering and Mining Journal 
Engineering News-Record 

E. & M. J. Markets “ 
Factory Management and Maintenance 
Food Industries 

Photo Technique 

Power 

Product Engineering 

Textile World 

Transit Journal 


Engineering 


For advertising rates or other information address 


Departmental Staff 


McGrAW-HILL PUBLICATIONS 


New York, N. Y. 
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